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to be present, then by mem be rship, for its moral 
effect, and by a contribution of cash, to enable 
the Association to make investigations by the 
united contributions of its members, where no one 


private person would undertake the same; als: 


to enable the Association to print the thoughts 
and productions of its members, so that a perma- 
nent record of the same may be made for future 
use—each one for himself at his own works or 
fireside. To sum up the advantages of the Assc- 
ciation, in short ; each member gets the benefit 
of the united contributions of all the members, 
in thought, study, and cash, in return for his own 
—one hundred and fifty per cent.! Have I not 
shown that each and all can afford to become 
members of the American Gas-Light Association? 
CHARLES NETTLETON, 


Secretary, 





THE WESTERN GAS 
ASSOCIATION. 


MANAGERS 





We are requested to give notice to the gas man- 
agers and engineers of the Western states, that 
hey are invited to attend a meeting, which is to 
be held in St. Louis, Mo., on the 18th and 19th 
of September, fur the purpose of organizing 
‘*The Western Gas Managers Association.” Full 
particulars will be found on another page of this 
issue, 

As the National and New England Associations 
have already produced most excellent results, we 
advise all our western friends to attend the meet- 
ing, and become members, or else they may not 
be able to hold their own in these days of sharp 
competition. 





THE ELECTRIC LIGHT. 
= 

We have taken from the New York Wor/da 
very interesting report, by Prof. B. Silliman, on 
the Electric Light as used in Paris for illumina- 
tion, which contains a great deal of useful infor- 
mation on the subject. 

It is claimed that one Jablochkoff candle is 
equal in power to about 100 of the ordinary gas- 
lights, when the illuminating power of each 
equals 15 candles, and the consumption of gas 5 
cubic feet per hour : and that the cost of the said 
gas-lights is double that of the Jablochkoff can- 
dle, 


That the illuminating power of one Jablochkoff 


candle is equal to that of about 100 x 15—1,500 
sperm candles ; and that 100 of the said gas lights 
consume about 100 x 5=500 enbie feet of 15 can- 
dle gas per hour. 

That one Jablochkoff candle requires a machine 
of one horse: power to run it, 

It also appears that great difficulties have yet 
to be overcome in the subdivision of the circuit, 
and that the Northern Railway station in Paris, 
which was illuminated by the electric light, has 
returned to gas, and the gas company claims that 
electricity cannot compete with the ordinary gas, 


We think that the inventors of the Jablochkoff 


candle and machines have sadly overrated the il- 
luminating power and value of the light. 

The method which they adopted for comparing 
the gas and electric light with each other would 
produce results that would be tremendously in 
favor of the electric light. 

If they wish to make a fair comparison let them 
unite the 100 gas-lights into one, which shall have 
a perfect combustion, and compare this concen- 
trated light with the Jablochkoff candle ; or else 
let them divide the Jablochkoff candle and power 
up into 100 smaller lights, and compare it with 
the 100 gas-lights, tue they will see the fallacy 
of their claims, 


The Jablochkoff candle transmits its waves of 
light from one point or common origin ; const 
quently, the waves will not interfere with each 
other, and a great wave, and a strong light, will 
be produced. 

The gas-light. with which they compared the 
electric light, was divided up into 100 small 
lights, which transmitted waves of light from 100 
different 


points of origin; 


waves of light interfered with each other, and a 


consequently, the 


weak wave and a dim light would be produced. 

The results will be precisely the same when 
they compare the electric light with one ordinary 
gas-light, and then calculate the wuluminating 
power of the former by simple ratio. 

We claim that a consumption of 500 cubic feet 
per hour, of a gas which will give 15 candle pow 
er, at five cubic feet consumption per hour, will 
give 


500? « 15 


o 
150,000 candle power, when concentrated, and the 
combustion perfect ! 

Hence, if one electric light were equal in pow- 
er to 1500 candles, as claimed when the gas light 
is divided up into 100 sinall lights, then the con 
centrated gas light will be equal in intensity to— 

150,000 
1500 
100 of the Jablochkoff candles ! ! 

According to this law, we find that a burner 
consuming 50 cubic feet of 15 candle gas per hour, 
will give an illuminating power equal to 1500 
candles, or one Jablochkoff candle if the eombus- 
tion of the gas be perfect. 

Major Elliot, in his Report on the ‘* European 
Light House System,” says that the illuminating 
power of a Wigham gas burner, when consuming 
290 eubie feet of gas per hour, is equal to 2,577°3 
sperm candles—when unassisted with lenses, 
Hence, this burner, though far from being per- 
feet, gives a much better result, with a consump- 
tion of only 290 eubie feet, than that obtained 
from the 100 ordinary gas-lights, or one Jabloch- 
koff candle. 


We will now give a few of the fundamental laws | 


relating to lightand wave motion, which have been 
generally accepted by the most prominent scien- 
tists of the present time. 

1. According to the undulatory theory light is 
propagated through a very elastic luminiferous 


| ether, which fills all bodies as well as the whole 


universe. 


2. The vibrating molecules of all luminous 


bodies are communicated to this elastic ether, and | 


are carried off in the shape of waves in every di- 
rection. 

3. Every substance which sets this ether in 
motion is luminous. A luminary which gives an 
intense light will produce strong vibrations, or 
waves of great amplitude ; and a luminary which 
gives adim light, weak vibrations, or waves of 
low amplitude. 

4. The amplitude, or height, of these vibra- 
tions, or wave motions, when measured from fur- 
row to crest, depends altogether upon the power 
or intensity of the luminary. 


5. The intensity of any luminary is as the 


square of the amplitude, or height, of the wave | 


which it generates. 


6. The intensity of light is inversely as the | 


square of the distance from the luminary, 

7. When two equal series of light, or water 
waves, start at the same time, from one point, and 
run together so that crest shall coincide with 


tude. or height, of the wave motion, will be dowh/: 
the height of either singly. 

8. When two unequal series of light, or water 
waves, start from ¢wo points, and run together, 
they will interfere with each other, so that the 
light waves will produce darkness, and the water 
waves still water. 

9. The principle of interference applies to 
sound, water, and light. 


10. If two sounds of the same intensity coin- 


cide, one with the other, a sound will be produced 
of four times the intensity of either singly. 
We will now add a few more facts which we 
have deduced from the above. 
The intensity of a luminary, when the combus- 
tion is periect, 18 as the square of the volume oi 
gas consumed, and not in direct ratio, as is gene- 
rally supposed, 
| When two flames, or luminaries of equal inten- 
sity, are united together all the light waves will 
then start from one point or common origin, and 

in together, so that crest will coincide with crest 

id furrow with furrow, and the amplitude, or 
height, of the wave will be double the height of 
that produced from either of the single lumina- 


ries (see clause 7), and the intensity of the light 


will be jo times that of either singly (see 
| clause 5. 

When two luminaries are placed apart, a por- 
| tion of the waves from each will interfere ; or, in 
other words, will come in collision one with the 


other. The crests of the one series will fall on 


the furrows of the other, and darkness will be pro- 
| duced, (See clause 8.) 

It is this principle of interference that nuakes it 
utterly impossible for a number of independent 
lumiparies to give the same illuminating power 
as they will when united and concentrated, and 
the waves of light are thrown out from one point 
or common origin, 

Most likely we skall never be able to obtain the 
theoretical value, but we ought to reach a point 





much nearer to that value than we have yet done, 


by devising amore suitable and perfect burner 


| for large consumptions of gas. 
An admirable opportunity is certainly open for 
some of our enterprising inventors to get up a 


series of burners which will consume a reasonable 
amount of gas, and produce a light in accordance 
with the law of squares, or as near it as possible, 

Prof, Tyndall found that when a candle was 


taken up into an exceedingly high mountain, that 


it did not give the same illuminating power as it 
did at the foot, although it consumed the same 
weight of sperm in both places. 

It is also found that when a light is taken under 
water, in a box or diving-bell, that it will give a 
much greater illuminating power than that ob- 
tained from it when above the water. 

This indicates that a very large volume of gas 
may be consumed in an ordinary burner, by bring- 
ing sufficient pressure down on the flame. 


Through ignorance of the laws relating to light 
inventors have not had the least conception of the 
brilliant light which may be obtained from the 


ordinary gas ; and, consequently, they have been 
working in the dark in every sense of that word. 


In conclusion, we beg to refer our readers to 


the following works which relate to this import 

ant subject, and from which we have drawn on 

for this article. 

| ** Heat as a Mode of Motion,” by Prof, Tyndall. 
‘‘ Light and Electricity,” _ “ 

**On Sound,” - 

‘* Wave Theory of Light,” by H. Lloyd. 

“The Nature of Light,” by Eugene Lummel. 

‘* Physics of Ether,” by T. Preston. 

‘** Familiar Lectures on Scientific Subjects,” by 


crest, and furrow with furrow, then the ampli- | Sir John Herschel, 
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Electric Lamps in Paris. and monopolizing every indust D] tion, | concerned, uses no voltaic battery, consumes no 
PROFESSOR SILLIMAN’s LETTER TO THE NEW domestic and public. The « t | ts | acids or other chemical agents, is, in short, the 
York ‘* Worzp.” place marked out for it ( ( sta withor of its own existence, so to speak, being 
ee ces ; but, far from dimin t t othing more than the equivalent of a ee rtain 
We copy the following letter from Professor | of the other lights, it will i tot ther | amount of motion—mechanical motion—convert- 
Sintiman describing, in popular language, the | development by di nstrat ntages of |ed into molecular motion, into heat and light 
Electrical Dlumination which is now so much | a more powerful and mor through the medium of magnetism. Long did 
spoken of in Paris. The letter was not written |These words, coming from position | men grope in the dark seeking to grasp the hid- 
for the Gas Fraternity, but Prof. Smzinan’s well | would naturally prompt | to « len thread connecting the magnetic force with 
known familiarity with the gas industry, at home | office, express the simple ta tand | the other known modes of electrical manifestation. 
and abroad, will commend his remarks to our | it to-day. The whole thi ( Che oldest of the three sisters— 
\é readers.—Ep. We are dealing with a w er! er \ MAGNETISM, ELECTRICITY, VOLTAISM, 
Paris, July 27.—All the world—meaning Paris |®5 yet but imperfectly in « t ‘ Wit waited the birth of the latter before Oersted 
and her guests—have seen the magnificent illumi- | have very much to learn about it How cent | eould perform the simple experiment of the 
nation by the electrical lamps of Jablochkoff, un- | ?% industrial application etter see! conjunctive wire” and demonstrate, in 1819, 
less, indeed, they have been so blinded by excess | W& Teme mber that in 1874 t yi the conversion of voltaism into magnetism (elec- 
of light that they have seen nothing. A walk up applications of it to indust: . “>| tro-magnetism), and for Sturgeon, of England, in 
the Avenue de l’Opera, of a dark night, from the | 1876, 85; in 1877, 350, and at present ther 1826 to produce the first electro-magnet of seft 
Palais Royal to the Grand Opera House, or in the | #"e Upwards of 500 applicat Hs iyon by winding it with Oersted’s conjunctive 
Orangeries of the Garden of the Tuilieries, or | *#™oUnUng inintensity t ‘| wire formed into a spiral—the “helix.” And 
along the shops of the Belle Jardiniére, or by the | ® half of candles. ‘Th pares’ here the march of discovery halted until about 
Are de Etoile, will dazzle the strongest eyes with the total illumination, pul 2 t t} 183 ) when Henry showed us how to produce 
with the splendor and penetrating intensity of this great city, but it 1 td © 18! elects agnets of a power not before dreamed 
the great globes of opaline glass which temper | consid red how recently the nev “8 | of, and following up his discoveries simultane- 
the insufferable solar glare of the unprotected ee and ne 7 ay oe ties attend the | ously with Faraday, they, without comparison of 
light, I never see these beautiful globes without | troduction of all new invent ry virtue of notes, fell upon the fundamental facts of electro- 
being reminded of that familiar class-room ex- its remarkable space-penetrating pow b 18 8pe-| magnetic induction and the phenomenon of se- 
periment of the chemical laboratory when phos- cially adapted for various pury where illumi- | ,. gary currents and the exfra current with its 
4 phorus is burued in a glass sphere filled with ox- | 2@"0ns prey lously known w , te. | splendid spark, At this moment, 1831, appears 
; ygen, and the critical point arrives when the With the aid of a lenticular projector it ~" | Joseph Saxton, of Philadelphia, who, being in 
whole glowing space is filled with the burning | prodigious power of rea | Lotedon ah Siaw. Sine anil ogee alien alll 
. vapor of the volatilized phosphorus, and the distinguishing objects many 1 asa the researches of Hare, Henry, ard Faraday, with 
blaze of glory for the moment seems above the the nak d light, unaided, 5} xtel his well-known mechanical skill, constructed the 
brightness of the sun. So in these electrical] | 8ive yards may be lighted uy anew Oy} ' 88 | ¢rst magneto-electric machine, which, by revolv- 
lamps the same impression is made, save that the by day the movements of an armature of soft iron, wound with insulat- 
seconds of duration for the phosphorus are ex- | facturing operations, phickeo e, 01 K in| 44 opper-wire, before the poles of a permanent 
tended to hours for the electricity. Objects view- | the open air, may be followed uj by ' a t, obtained a constant succession of bril- 


ed by the electrical light are seen in their natural | ¥8¢ of ground or opaline ¢ DY properly | liant sparks and powerful shocks. This appara- 


irk 
constructed refiecting cel 


colors, and such is the effect of refraction and re- | tus of Mr. Saxton was pirated by a man named 





flection in producing a general diffusion of light | ning = other manufactu Bt wn ‘| Clarke, of London, and curiously enough another 
that no deep shadows are seen, as was the case | S©neTally diffuss a avapiates = seey person of the same name—also an Englishman— 
when only a single focus of unblenched electrical | *™ d without ne seannein ’ twenky year before, or more, appropriated with- 
light was employed. ‘The lamps are set so high | operations may be as well ea by Eo) ee a IRE ie a nt, the oxyhydrogen blow pipe 

that there is no occasion to look at them, except | by day f Dr. Hare —_ 
- the fascination of the thing, while yet the effect Many questions are on t ( Here. so far as electrical illumination is con- 
I is a novelty. The whole street, to the tops of the | readers, which I hope to f re| cerned, the matter rested for many years. In- 
loftiest houses, is ablaze with a flood of beaming | asked. For example : What is the som i this | yentors had all the material facts before them 
light, which makes the streets seem like the} wonderful light How is it } trai then as now, but so intent were they upon con 
scenes of some grand play at the opera. mitted? What is its cost ( pare verting to some practical use the enormous mag- 
Everybody says when this effect is first seen | for example, for an equal intensity of illumina- | neti: power developed in masses of soft iron by 
here, ‘‘ Now is the dawn of anew era. Gramme| tion? What limits its production and economi- | the yoltaie current—a very natural direction in 
and Jablochkoff are the real Promotheuses of | cal application to human us And s It | which to follow up the suggestion of Henry’s dis- 
mythology, and here is the heavenly radiance | is important here clearly to indicate the distine- | coyeries—that the less promising field of develop- 
come down to earth. No more lurid gleams of | tion—which is a fundamental e—between the | ing light from magnetism without the intermedi- 
murky gas to despoil our city treasuries and jug- | light of a Voltaic are from a Volt battery ex-| ation of chemical agency was quite overlooked 
gle the people with those thimble-rigging meters | cited in the usual way bythe act f acids upon | and neglected. It is needless to say that the ef- 
which nobody trusts! Farewell to coal and all{zine, etc., andthe electrical light we are now | fort to obtain any valuable effects from the con- 
' the smutty and ill-smelling tribe of hydrocarbons! considering, and which is the r version of magneti 3m into mechanical motion was 
' We have seized the heavenly radiance of Apollo | induction, and is simply the dyna equivalent | necessarily a failure, and in the present state of 
' with the thunderbolts of Jove, and can bid defi- | of mechanical force, and depends not in any man- | science no one would be justified in spending a 
i ance to street mains and all the unsightly and un- | ner upon chemical action. Undoubtedly the ear- | moment of time or a dollar of money upon such a 
i savory concomitants of the gas-house.” This is | liest exhibitions of the electric light from the|scheme. But, given a definite source of mechan- 
about the talk one hears, and naturally enough ; Voltaic battery were those made with the “ de-|icsl force, re quired to evolve from ita certain 
but science teaches us to keep cool (even in these | flagrators’’ of Dr. Hare, by Professor Silliman, | equivalent of heat and light through the inter- 
| hot days !), and we are advised to investigate the j at New Haven, in 1822, and s equently a | vention of magnetism, and the problem offers en- 
' subject calmly before we sell our gas stock or | magnificent scale in Boston, in 1836, when re | tirely new features. Nay, more; mechanical is 
take up the shares of the ‘‘Socicté Général |of over five inches in diameter was produced by | thus converted into chemical force, and the elee- 
' D’Electricité Anonyme.” And what is the result? }the simultaneous immersion of 900 large-sized | tro-deposition of metals is now conducted either 
I cannot state it better than by quoting the words | couples of Hare’s deflagrator. 1 ans had | by the water-wheel or the steam-engine, through 
of M. Hyppolyte Fontaine, of Paris, the engineer then been devised for the r ition of the elec-|the intervention of magneto-electric induction, 
of the Gramme cumpany, and author of an elabo- | trical light to render it const though | while the old acid batteries of Volta are laid upon 
rate volum® on electrical illumination. Speaking | the writer as early as 1842 used t tsuccess- | the shelf. In this line of research we find espe- 
at the last meeting of the London Institution of | fully to produce daguerreotypes, the progres f | cially the names of Ladd, Wilde, and Siemens in 
Mechanical Engineers, M. Fontaine Says : ‘¢ The | invention had yet to make furth: se of the d England, of Gramme in France, and of Wallace, 
electric light does not interfere with gas-light nor | coveries of science before elect mination | Brush and Weston in America, Let the question 
with oil ight nor with candle-light. It will not | was possible We need not f r.% t of priority of invention, of superiority in form of 
revolutionize, as has often been averred, the ques- | branch of the subject further. Suffice it to say | construction and of conflicting claims among all 
i tion of lighting, destroying what is now in use, j that the electrical light with which we are now| these inventors rest for the moment; the grand 
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and simple fact remains that, given any adequate four years. The charge for interest and depreci-| better combined with the practice of the art than 


source of mechanical motion 


iron properly mounted for revolution and armed 





with an adequate amount of insulating copper 
wire, we come from, the simple multiplication on 
itself of that inconsiderable amount of magnetic 
force which exists in most soft iron, develop 


ed by simple rotation of the bobbins of such an 


apparatus, to euch a volume and 


Intensity of 


magneto-electricity as is limited only by the pow 
er of the motor at command and by 


the inductive capacity of the 


mechanic il 


soft iIroh masses 


within the environment of the insulated wires ot! 
soft copper, provided the revolution of the arbor 
iptions in the 

Without the 


and of good diagrams, 


is accompanied with suitabl 
direct flow of the electrical stream 


terr 


use of technical language, 


which would be of little value without technical 
description, we can hardly make the subject more 
easy of comprehension to tli 
What is the result? C 


chine, for example, for we ar 


average re ader. 


nsider the Gramme ma- 
in Paris and the 
Gramme machine is unfortunately the only light 
producing magneto-electi ic apparatus on ¢ xhibi- 
tion—Weston has his machines he re for ¢ lectro- 
plating doing excellent work, but Wallace is not 
here, nor Brush, of Cleveland, and so America 
should 
have made a most conspicuous show of electrical 


she 


remains literally in the dark when 
illumination—only one more example of our too 
But 


our illus 


numerous shortcomings at this Exposition. 
to return to the 
tration. 


Gramme machine for 


It is simple, powerful, and very com- 
pact. It has no delicate parts, liable to derangs 

ment ; it can be set up anywhere in a few hours 
without any foundation, and it can be worked for 
months without delay or interruption. Like any 


other machine of simple 1 


tation, the wearing 
surfaces need lubrication. It oceupies only 
space of about four cubic feet, weighs about four 
hundred pounds, of which the copper bobbin 
weighs about seventy pounds, and has a diameter 
of seven inches, and requirestwo and a-half horse 
power to drive it, with 850 turns per minute 


Such a machine develops an average illuminating 
power of about five thousand seven hundred can- 
dles. 


stances of position, etc., 


Its intensity dep nds on various circum 
and may vary between 
» 400 eandles and 8,400 candles, according to the 
mode of placing the carbon points with reference 
to the photomet r. This is the type of machins 
in use for industrial purposes, for practical daily 
and 


There is in the Exposition a form of the 


work in illumination of shops, railways 
streets. 
Gramme machine at work which yields, on the 
authority of M. Fontaine, three times mvre light 
for equal quantities of matter in action than any 
of those which have before been tried in France, 
This 
441 pounds, costs £60 ($300), and yields a light 
equal to 30,000 candles! Notwithstanding its 
low price and wonderful performance this ma 
chine cannot be commended for use, as the ele- 
But of 
the form of the Gramme apparatus used in shops 
d of 


chines have been at work all the past winter, 


machine weighs 


England, or elsewhere 


' 


ments of durability are wanting in it. 


it is affirmed that several hundre these ma 


some of them without interruption for under- 
ground operation, without costing a farthing for 
repair or maintenance except for lubrication, In 
the great foundry of Ducommen a‘id in the shops 
of Sautter and 


been constantly at work for four years without 


Lemonnier these machines have 


giving the slightest trouble 
I quote from a carefully prepared statement of 
Heilman, Steinlen the 


average cost per hour of four Gramme machines 


Messrs. Ducommen, and 


which have been run by them in their shops for 


Gramme machines and the motor to drive them, 
viz. : 
Pe nce 
Sterling. 
Carbon pencils burned 8°36 
Steam consumed . 20°42 
Attendance ? 2°85 
Interest and depreciation $5°45 
Total cost per hour 63-08 


In this case the noving power is only about a| the Grand Opera House at Paris in 1846. 


and masses of soft | ation is rated at 15 per cent. on the cost of four | they are in the various works | 


‘*usines”’) of this 
immense company. 

[It remains now to say a few words on the regu- 
lation of the electrical light of Jab- 
lochkoff the Gramme ma 
with alternating currents, adapted to the 
use of the candle of Jablochkoff. 


the candle 


_ and the new form of 


I remember well the excitement occasioned by 
the first appearance of the electrical light in the 
well-known sunrise scene of ‘‘ Le Prophéte,” at 


The 


twentieth of the total cost, while three-fourths of | rezulator then used was devised by M. Deleuil, a 


the total is put to interest and depreciation. 


The 


parties whose results we have quoted estimate 


but his 


form of the regulator was soon replaced by that 


well-known instrument maker of Paris, 


that the cost of an equal amount of light from gas | of Duboseq, which is an apparatus found to-day 


to that supplied to their establishment by these | in nearly « very physical cabinet. 


machines would be double. 


In all forms of 


But the question of regulator before the Jablochkoff candle, the une- 


relative cost involves many considerations, and qual march of the two carbons haa to be provided 
must vary with circumstances, and especially | for by a mechanism which advanced the positive 


with the cost of gas, which in this case is esti- carbon twice as rapidly as the negative, so that 


feet. In Paris the cost of gas is the same to the 


| mated at 7 shillings 6 pence ($1.75) per thousand | the focus of light remained (or was intended to 


remain) constant. All forms of the regulator 


private consumer, say, 30 centimes per metre were destined primarily for the voltaic arc, and 


cube. 


The cubic metre is, in round numbers, | the difficulty of manipulating two carbon pencils 


thirty-five cubic feet ; consequently the cost of | was common to all forms of the apparatus. These 


Paris gas in American currency is $1.75 (say, 8°57 
But the city pays only 
half that sum in consideration of the monopoly, 


francs) per thousand. 


and of their having an equal share in the earn- 


ings of the company after a certain sum say, 10 
per cent, on the origival capital—has been paid 
to the stoexholders. 

I am informed, by M. Alphonse Barlet, the en- 
gineer in charge of the Belgian railways, that he 
electrical lanterns 


has installed four 


the 
Or station of 
total cost of 20,000 
(say, $4,000) for one Gramme machine, 


with 
old style of regulator—in the yar 
the Bruxelles Railroad at a 
francs 
one eight-horse power steam-engine, eight regu- 

and all 


These four elec- 


lators, two to each focus of light (foyer) 
the necessary conductors, ete. 
trical lamps take the place of 120 gas burners 
(bees de gaz) each consuming 150 liters per hour 
(four and a-half cubie feet). The light now ob- 
tained from these four electrical lamps, M. Barlet 


estimates equal at least to what would be got 
from 500 such burners as he used before. But 
for culm parison of cost the statement is made, be- 


tween the 120 burners actually used before and 
the electrical costs with the general result, that in 
the long nights when the use of the illumination 
is for six to eight hours, during about seven 
months of the year, the electrical light is cheaper 
than the gas. But in the sumwmer, with only two 
the 


costs more than the gas light. 


or three hours’ use of light, the electrical 

The reason is ob- 
vious. The wages of the engineer and the elec- 
trician are the same in both cases, and the inter- 
est on cost the same for the shorter as for the 
longer duration of the light. But on the whole 
the electricity was the cheaper and the light 
abundantly more than the gas gave. On the 
other hand, the Northern railway station in Paris, 
which was illuminated by the electrical lanterns, 
has returned to the gas. I, however, observed 
the electrical light in the Western Railway station 
in Paris, The publications of the 


Gas 


Paris 


Company, which are before me, make it clear | 


that in their judgment electricity cannot compete 
with gas. I have paid some critical attention to 
the Paris gas industry, and shall take another oc- 
casion to say something in detail upon the works 
here. Itis at present sufficient to say that no 
more beautiful exhibit exists in the grounds of the 
present Exposition than that of the Compagnis 
Parisienne ad kt lairage et de Chau flage par le 
Gaz. 


And nowhere are the principle» of science 


difficulties have been in a great degree overcome 
by the ingenious device of the young Russian 
officer, M. 
the two carbon pencils side by side, and insulat- 


Jablochkoff, who, by simply placing 


ing them by means of a thin plate of some refrac” 
tory substance placed between them, has dispens- 
ed entirely with allforms of regulating apparatus, 

Those who have not seen this very neat little 
contrivance will understand it if they consider a 
common lead pencil reversed, 7. ¢., its two wood- 
en halves are the carbons and the central lead is 
the insulator, only this insulator completely sep- 
all their length. 


arates the two carbons in This 


pencil, or candle, as it is well called, is held in a 
pince or vise of metal, the two jaws of which rep- 


resent the two electrodes. At the upper end of 
the pencil is a narrow bridge of carbon which 
completes the cireuit and like a match is inflamed 
by the first impulse of the electric current, thus 


immediately setting up the ignition. After that 


the are itself is the conductor, and the light 
streams out with its well-known brillianey. Four 
of these pencils, or candles, are mounted in each 


of the glass globes and so arranged that they are 
ignited successively as each one is consumed, the 
time for each being from one and a half to two 
hours, according to the thickness of the carbons. 
The light is not absolutely uniform, There are 
the well-known variations familiar to all who have 
experimented with the electrical light, and the 
violet rays which are so fatiguidg to the eyes are 
often visible, and, as will be seen by this state- 
ment, the duration of the light is limited at pres- 
ent to eight hours. This last limitation can be 
probably removed by mechanical improvements, 
which it is needless to dwell on here; and the 
use of globesin which uranium-oxydis employed 
to give its feeble fluorescent tint, will absorb com- 
vletely the violet rays, without injury to the bril- 
But it is 
with all its defects, and abating at discretion the 


liancy of the illumination. taken as 
too favorable statemenis of those who are inter- 
ested parties, we must all agree, who have seen it 
here in Paris, that it is the wonder of the occa- 
sion; and that is saying much, for there are some 
other wonderful things here of which, perhaps, 
But 
the use of the Jablochkoff candle involved the 


necessity cf 


the great balloon is the freshest novelty. 


a novel construction in the Gramme 
machine, and in all other magneto-electric ma- 


| chines of a constant current in one direction, The 


| 
‘ 


reason is obvious. The positive carbon is con- 
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sumed twice as fast as the negative, and this would 
be fatal to the use of the famous ‘‘ candle.” This 
difficulty could be met only by producing an al 
ternating current, and {this has been successfully 


accomplished by M. Gramme in his new m 





This has been easily reached by the use of a 
small magnetic machine, supplemental to the il- 
luminating engiue. which acts as a commutator, 
aud which effects, at a velocity of 800 revolutions 
a reversal of polarity 
64,000 tine 


ple device the Jablochkoff candle burns with en 


alternation of plus and 


minus ina minute, By this sim- 
tire uniformity, 

At this moment there are three models of the 
with alternating currents. The 


Jablochkoff 


of an int nsity each ¢ jual to 


Gramme machin 


first supports sixteen candles of 
** 100 becs ”— i, 
100 gas burners—consuming five cubie feet of gas 
and yielding each 20 candles power. It may be 
safer to rate these burners at 15 candles, which 
would be the same as saying each Jabloechkoff 


equals the light of 
this is not what is meant by the staten 


globe 1.500 candles But 
ient here. 


It means that one such electrical lamp exting 





es 100 gas burners ; but it is claimed that the ae 
tual intensity of light provided is equal to much 
more than that, as M. Barlet states in his experi- 
ence in the Bruxelles Railway Station, This first 
model of the Gramme machine requires an engin 
of sixteen horse-power to drive it, and costs with 
its motor 10,000 frances, say $2,000; it welghs 


650 kilogrammes, say 1,500 pounds, and makes 
600 turns per minute. The whole weight of e p- 
per induction wire in action is 103 kilogrammes, 
about 125 pounds. The second machine is good 
Jablochkoff candles 


power to drive it, and costs with its motor 5,000 


for six , requires six-horse 


francs, say, $1,000. It revolves 700 times per 
minute, and weighs 280 kilogrammes ; the weight 
of copper wire in action is 40 kilogrammes. The 
third form of apparatus feeds four Jablochkoff 
candles of 100 


power to drive it, and costs with its motor 3,500 


bees each, requires four-horse 


francs, say, $700. It revolves 800 times a minute 
and weighs 190 kilogrammes, having 28 kilogram- 
mes of copper wire 1n action. From this state- 
ment it appears that one-horse power is estimated 
for each candle of Jablochkoff, or each 100 gas 
burners. 

M. Gramme is now occupied on a fourth model 
which is to feed two electrical lamps, and is much 
cheaper both in cost and driving power. The 
Holmes machine and the Gramme machine are 
alike in the relative position of the bobbins and 
the electro-magnets, both being alternating cur- 
By the simple substitution of a plate of 
plaster of Paris for the kaolin, at first used forthe 
separation of the two carbons, M. Jablochkof has 
it is claimed, doubled the intensity of the illumi- 


nation without any increase in the electro-motive 


rents. 


force, and the cost of the apparatus has been re- 
duced from 75 centimes to 50 centimes per hour 
for each electrical candle—100 becs—motive pow 
er and depreciation of apparatus not included, I 
cannot conclude this letter without reverting to 
the splendor of the electrical illumination of the 
new Avenue de |’Opera, as seen from the baleony 
of the Grand Opera. The effect is magnificent, 
and at this moment there exists nothing in this 
city of splendid effects to be compared to this 


magical scene. The surroundings of the Opera 


itself—the most majestic theatre in the world no | 


doubt—add much to the effect. There are in 
view about thirty of these electrical lanterns—a 
part of those near the Opera-House being of the 
same form (a cone inverted) used by the Paris 
gas company, the others 


being the opaline 


globes, already described, The vista is about two- | 


IOI 





ivoided or col 


wn increase 1h 


early corresponding 11 


ity of a eubie foot of gas im 
f flame, and an inereas 





mest age t lume condensed by bro 
lifli t found that these pro 
vet to it be ne perplexingly disturbed 
I underst |, notably, from fluctuation 
that 2 } ture of the retort within which ear 
conve I tio ected It s often occurred 11 
et the f ‘ 1 epeatit itest of coal al 
t OI { ‘ tely fter, if the heat 
1 gas « varied from ‘d red” to **mode 
nterest t { t p the comparative 
to t } so dive! t that it is difficult to iden 
it appeal p the e mineral; thas pointing 
tere t tof efficient methods whe reby 
n Paris t mpei 1 period of exposure to carbon 
much tort, could be regulated to bring 
pre Lice fro. wy riven quality of gas 
uris t 
les, l | gest that this subject 1 
shine it the leserving the attention of our younger and 
learn that engineers, and any practical solu 
city trom { t t question, arrived at through car ful 
bov 10 pe t t stigation, would be sure to meet with a hearty 
\ssocl it the next ual meeting. 
tT 8,000,0 t rse of ither lengthened experience, 
that th ted : 4 best known varieties of 
cratin I ( nel ¢ i pre erved the records 
n f t the rt] r so perplexing as to 
they « \ . Vary results in different trials of the 
r Wu Ll pi I esp lyin respect of the bromine 
company is, in Sf : lurability test when compared with the 
debentures 11,74 f lle power by the photometer IT annex a few 
early 2 ) tests taken within the last few 
saeiael tt wl ] the repeuitions exhibit 
electrical « } f ( ‘repancl lay venture to say that the 
dust in tl . ; l ide with the greatest personal 
is inte e manufacturing and testing ap- 
vear by the I the best Kind 
franc Ey iron, 7 feet long by twelve 
from tl! pal it liamet und is associated with com- 
that the ete « lense! purifiers, station-meter, and 
company t . ryt to 1 The temperature of the 
the several! t t lved the eye, was variously noted, as 
than that—yv 8.924 i t 1 ced table (see next page), and, as com- 
| arrangemé i wit fire clay retorts, | find the action of 
over all costs for I f t iron retortat /a@ ‘heat has an energy equal to 
When will the se , clay retort at / harp. 
combine to pay the Perhaps the suggestion of this topie of inquiry 
oly? P1 ably t f may result something worth the trouble, if you 
this century. e fit to give ita place in the Journal, and the 
sienna ! the table may afford some examples re- 
_ ‘ ’ ll itLO 
pe Seer = | . : The particular coals tested are well-known 
. ~ s} nnels. which, for obvivus reasons, it 18 
| Testings for Ill Gntneting Poy { nadiant should only be distingalshed by lediess 
pinnentaieihie ft] Iphabet Joun Rerp. 


Sir—The Nort 


Managers, in their cir 

vite members to ¢ tril te 

ing in July next, at St. And S It afforded me much pleasure to find, in 
variety of subjects for such } yn last issue, my esteemed friend, if he will 
the Re lationship : e t rr so, Mr. John Reid, again 
the Lluminating P ‘ ! forward with suggestions and matter for 
test by the photometer the exercise of t ht, not only on the pari of 
nation of illuminati } ver, the vounger members f our profession, but also 
ager who ibitually « the 1 tof those who, like himself, have had 
inferential tests must ve f t s- | years of pract perience 

| crepancies between the 1 t The problem whi Mr. Reid desires to be 
so deduced nd, p } ed is a very difficult one, because all the fac- 
connected Wit! i ; | t t t W go to make up the equation are not, as 
much in need of careful i t t I neceive, really known, and he will, I am sure, 
the establishment of moré t t l pardon me for saying that the statements which 
lations, and the explanatioz t puts forward require to be supplemented by 
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; — ail Per Centage| one cu. ft. Cc ‘lene * 
Name of Heat of eosidien cate int ht andle power 
Cannel. Retort xsl eae “at ei ge by Remarks. 
lon of coal rf , Photometer 
Bromi f Ir che 8 long 
Feet Min See 
A Fair Heat 8 Bal 14.00 0 (M ri ( These not cons’c'tv but 
= Sharp L445 1.00 ) ) )  ( same coal; 4 yrs interval 
B Fair Heat 40 Ov {() 36.30 (i. , 
- | Sharp 1760 1? BO own 490 9 Consecutive 
C Fain { ‘ 0 i iM) 0.66 ¢ 
- Low, NDede ‘ ‘ () ».90 - Consecutive 
vi Sharp 10880 6.25 0 18.50 ¢ 
D Fair. L?VOSD 5.40 “o om 2 54 ( . 
: Sharp 12373 Q oF 66 1) 2 50% At 3 weeks interva 
BE ‘ Fair. 10560 10.50 =» an 2 0) (. _ 
bs | Sharp LOSE : ; a0 31.08 ) Consecutive in 1; 
Ea } Sharp. ALOU" 1.00 64 00 24.00 ( Same as last coal, tested 
Fair 10258 1.25 71 0 8.60 (. c’secutively Mar. 1878 
F | Sharp 10533 9.50 r on 3.19 «1. P 
i | Fair. OH000 + oo 67 on 40°79 Consecutive 
G Sharp. 11200 1.00 <0) nn 11.93 ; 
‘ Fair LOZ00 t 75 : On 13.77 % Consecutive, ls; 
H Fair. 10% 10.00 GR ”) 1.14 C. 
ie Sharp. 12016 9.50 CE 40 31.42 ) Consecutive, L875. 
K | Fair. 13597 11.25 71 ») 31.61 (in ' — 
x Fair. 13619 12.°0 0 2.24 } Consecutive, 1570, 
L Sharp. 12192 s.00 63 n“y 23.038 (~ : ee 
ms Moderate 11200 11.10 73 30 28.63 \ Consecutive, 1X78 
M Sharp. 1008 25 0 Oo 10.20 Le 
= Fair. 8413 3.50 0 00 9.20 Poor Splint coal 
N Fair. 9866 9.7 9 0 8.76 (\. 
A Sharp. LOOGG 9.00 ( 0 27.56 j Consecutive 
others before any proper conclusion can be de-| and third questions, I feel by no means certain, 
duced. foras regards the bromine test and durability 
In the ‘‘ Remarks on Photom« try,”’ which 1} test, at all events, it has not been customary, as 


had the honor of reading before the 
sociation of 
drew 


British As- 


Gas Managers, in the year 1870, I 


specific attention to the possible errors 


which might occur in the indications of the jet 
photometer, as used by the late Mr. Geo. Lowe, 


and of the durability test, as emp! yed by the 


late Dr. Fyfe, and after some the 


reasoning on 


subject, said, in respect to the latter test 


‘*The durability test, pure and simp'te, may 
not be entirely free from possibility of error, for 
although the determination of value Is depe ndeut 
on time and volume, or, what e thing, 
ou the rate of consumption, yet if flames produe 
ed by consumptions of eqnal weights of a com 
bustible becomes enlarged or reduced as the at- 
mospheric density diminishes or increases, it may 
be that equal volwmnes of gas will at different at 
mospheric densities produce flames of equal 
length, and thus lead at times to the under or 
over estimation of the illuminating power of the 
gas, 


is the s 


If my reasoning be correct, it follows that eve ry 
determination of the value of a gas by the jet 
photometer of Mr. Lowe 
Dr. Fyfe and his successors, should be accompa 


», or by the jet as used by 


nied by corrections for barometric und 


for temperature, just in the same way as is done 


pressure, 


now in London, under the Referees instructions, 
in the estimation of the illuminating power of gas 
with the Bunsen photometer. 

The information required to supplement the 
particulars which Mr. Reid has give 
I can see at the moment, to be 


h are, aS tar 

found answers 
to the following questions 

1. Was the volume of gas produced per ton 

of coal or of cannel, in every case reduced 

by calculation to standard volume at 60 

Fahr. and 30 

Was the 


mine also so reduced ? 


inches baromete1 


volume mn with bro 


te 


operated up 


3. Were the volumes used with the durability | 
test and with the Bunsen photometer also 
80 reduced ? 

1. What were the specific gravities of the 
several samples of the gas ? 

In respect to the first question, I assume, as a 
matter of course, that the needful corrections 
were mack a le Cause a ge ntle men of Mr, Rei l’s 
experience and capacity is not likely to neglect so 


mportant a matter, but in respect to the second | 


well as the per centage volume, 


far as my experience in the South goes, to correct 
for atmospheric conditions. The fourth question 
may be of little import ; but I put it because I 
am by no means sure that specific gravity may 
not be an important factor when taken in connec- 
tion with the condensation and durability tests. 

It has, I think, been pretty well established 
that the photometric value of gas is not so much 
dependent upon the percentage volume present 
up- 


on the character or composition of those hydro 


of hydrocarbons condensable by bromine as 
carbons, Hence we may naturally expect to find 
great apparent discrepancies between the indica- 
tions afforded by the bromine test and those af- 
forded by the Bunsen photometer. Such dis- 
crepancies belong to experiences of a good many 
years gone by, when Mr. F. J. Evans, in the ta- 
bles he published, showed that there was but lit- 
tle value to be attached generally to the indica- 
tions of the bromine test, unless the density, as 
of the condensa- 
ble hydrocarbons were ascertained 

I abstain from any attempt to analyze the re- 
sults given by Mr. Reid, first, because I have not 
time just now to spare ; and, secondly, and more 
importantly, [have no desire to anticipate the 
production of a good paper by some one else on 
the important subject in question. I cannot, 
bowever, help saying that Iam gratified to find 
that the results obtained with the Bunsen photo- 
meter are, to say the least, fairly consistent 
among themselves, This seems to indicate that 
our old servant, the sperm candle, is not such a 
bad fellow after all, if properly treated. He may 
not be very scientific, but, anyhow, he is useful. 

F. W. 

Street, London, S. W.. 
1878, 


HARTLEY 
55, Milbank 
April 12, 


Sir—The subject of Mr. Reid’s letter, publish- 
ed in your last issue, is one of considerable in 
terest to all gas manufacturers, and it is to be 
hoped may be thoroughly investigated by the 
nembers of the North British Association of Gas 
Manage rs, 

[ have myself given the matter some little at- 


tention, in the expectation of being able at no 


distant date, to make known the results of 


my 


| often 


experiments ; but failing just now the requisite 


leisure for them, I may just suggest to Mr. Reid, 
and TO ¢ the 


thers who may be interested in in- 


quiry, that one of the conditions essential for the 
obtaining of uniform and comparable results, is 
equ tlity of ten perature of condensation. 
CHARLES HvuNt 
i} ghaim, Api 12, 1878. 
mi Che table fiven by Mr. John Reid, in his 
letter in your Journal of the 9th inst., is simple 


and honest, but it appears to me to indicate a de 
fective course of analysis. Iam sorry your cor 
respondent has not given the weight of each sam 
ple per cubic foot, that being the first step which 


inspires confidence, when the bromine and 


| duration tests gave conflicting results against the 


photometer. 
[ al 


not astonished at the gas engineers in 


| Scotland looking out for something better than 


bromine and height-of-flame as definite tests ; 
I hope, when they have decided on something 
better, it They 


weight, which will prov 


will not be a looking-at test. 
may obtain results by 
how useless these tests are, and prompt them to 


abandon the enormous waste of unfixed hydrocar 


| bons caused by the use of gas from cannel only, 


| Cooper’s tube, 


meter at 70’, 


Every practical experimenter must admit that the 
mall volume of gas collected over water in the 
acted upon by bromine, absorbed 
by potassic 
t 


ment, 


hydrate, collected and estimated at 
1e same temperature, is a very doubtful experi- 
because the volume in the tube under at 
mospheric changes alters in composition from 
equal distillates of coal. 

The 
and if Mr. John Reid will try the following ex- 


periment, it will satisfy him of the uncertain re- 


same applies to the height-of-flame test, 


sults. Suppose, with the barometer at 30°, and 
the thermometer at 60°, two U-tubes, 6 inches 
long, half-inch bore, and fitted with perforated 
rubber corks, with one-eighth inch glass tubes 


bent at right angles, fixed tight in each arm, and 
each weighed filled, the first with granulated cal- 
and the 


potassic hydrate, 


granulated 


Connect them together in the 


cie chloride, second with 
wrder mentioned, and measure per meter through 
Reweigh each tube, 
Repeat the 


ment when the barometer 1s at 20°, 


them a cubic foot of the gas. 


and note the plus weight. experi- 


and thermo- 


also note the weight. Then ask 


| yourself what effect has the water in the gas and 
| in the atmosphere upon the volume of the gas ip 


the Cooper’s tube, and upon the volume of gas 
required to give the height of flame, and how 
Mr. Reid 


such an atmosphere acts upon it. If 


| will then weigh the other three U-tubes together, 


three and four with washed dried coke, saturated 


with standard Nordhausen sulphuric acid, and 


the fifth tube with granulated potassic hydrate, 
and pass half acubic foot through the five U- 


tubes during three-qnarters of an hour, he will 
then have the exact weight of one cubic foot of 
water vapor, carbonic acid, and unfixed hydrocar- 
bons, in grains per cubic foot. 

instrument in the 
experiment-room than Schilling’s specific test for 


There is not a more useful 
estimating the exact weight of one cubic foot of 
cas from any sample of coal distilled. This 
knowledge, acquired as a first step, will inspire 
confidence 1n the practical course which I have 
described 

I can obtain the true value of coal and gas by 
the volume, and the weight of unfixed hydrocar- 
bons in that 
without the aid of the bromine or duration tests, 


volume, at a given temperature, 


The photometer is the standard ; but your read- 
ers would be rather amused at the Referees with 


( tia ad on 


2d column, page 103.) 
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Official Report of Examinations of Gas for 
two Weeks ending Aug. 24, 1878, made 


at the Photometrical Room of the Depart- | 


ment of Public Works. 
Corrected Illuminating Power. 








Aug. Time of ves Ke 33 
Day ut sat & | =e oie 
which oni = al Sal «a! Ss 
1788.|Test were “a §& Se) oe) 2|\ og 
4 _ -—-c« cs an | = a 
made. Eh a =O SO) BO Ew 
42 ji ala lia ig is 
12 16.00 16.58 20.40 16.66 16,27 
Between 
13 16.19 16.20 19,94 
G A.M 
14 15.52 16.42,18.43,16.08 16.17 
and 
15 16.06 16.75 18.44:17.41/16.36 
1.30 a.m. 
16 16.16 17.56 20.39 16.92,16.16 
17 17.49 17.58|22.33'17.8616.7 
Average 16.24 16.85 19.99 16.98 16.34 
19 15.69 17.37/18.92/17.43'16.45 
20 16.61 16.94 19.19 16.90 16.93 
21 16.43 16.34 19.08 16.82 16.12 
22 16.21,16.20/19.24/17.42 18.34 
23 16.52'15.42/17.95)16.61,17.12 
24 16.08 16.42 19.18 17.39 16.9 
Average 16.26 16.45 18.93 17.09 16.98 


Sugg-Letheby burner. 
E. G. LOVE, Gas Examiner. 
Price or Gas in Minwavxer.—In our last issue 
we stated that the Milwaukee Gas-Light Company 
had reduced the price of gas from $3 to £2.50 
per 1,000 feet. It should read that the price of gas 
bad been reduced from $3 to #2.25 per thousand, 
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The White Incrustation on Hricks.—At a 
meeting of the Philadelphia County Med S, 
held December 26. this subject w ! ted I 
by the Committee on Micr I l J h ( 
Richardson, chairman The committee de 
white deposit to be si Ipbate ol magi a, bett KI vI 
asepsom salts. Inthe depcsit, tl I roscope 
vealed the presence of epith ( s from the h 
man skin, and the is of many plant rhe sg 
phuric acid comes from the and t 
buined in the city; the base, or 1 nesia from 
the bricks themselves, a large ntit eing found 
in the clay of which the 
ed as in any way injurions, tl h 
and destructive to the " | t may be 
prevented by a thi coat of 
immersion of the bricks befor t f 


phuric acid, and subsequently to 1 ign of 
| ning water. —Scientific A 


Aournatl. [03 








sritish Association of Gas Managers 


ould deseribe a work in 


I 1 been er rage las bearing npon the 


it wit n the paper just read, He had 
build for ;-works, where the bottom 


. i peat bog, the peat lying at au an- 
»the surface of the ground He 
lown to the level of the pr it, and there 

1 to float the tank on the bog, and to build 

te int manner Mr. Livesey had recom 

thout a single brick or any masonry. He 
st dug a vertical channel 9 feet wide all around on 

into which he put a bed of con 
t thick and 9 feet wide, with a skew back 
He then put his walls on the back 
f t oncrete He commenced by putting a layer 


f timber under the concrete, and began at the side 


, the turf was deepest, and there made the wal] 
5 feet higher than at the other side, expecting that it 
‘ isink more. After having finished the walls, 


object was to take out the interior, and he 

led to form a bottom in the shape of a frustum 
here, so that it should be able to support the 
nternal pressur¢ He feared, however, that the great 


} 


thrust of this on the walls might split them, and there 
fore pnt into the concrete three strong iron hoops, 
about 5 inches broad by 5-8ths of aninch thick. The 
) he only built the walls, and did not form the 
bottom, but put the materials of which it was to be 
ted on the top of the walls, so as to load 

em, and cause them to sink as mnch as possible. 
During that winter they sunk 6 inches lower on one 
le than the other, and he bad to restore the level 
ttir in more concrete, 


In doing so, he made 


ide 2 inches higher, expecting that it wonld 


lown again. It not only did that, but sank 

more: in fact, itsank about 15 inches on 

ne side and 10 inches on the other during the course 
f th ur which it was erected. During the whole 


f that time. however, it never cracked, and it was 
1% tight as any tank he ever saw; so mnch so, 
leed, that it overflowed with every shower of rain. 
Che whole of the tank was rendered with cement. 
Darlington) asked Mr. Anderson whetk- 
r the wall ] pt} lumb when it sank 15 inches on one 
ide and 10 inches on the other, and, if so, how it was 
re was no crack 
on said it did not keep plumb, the whol 


thing went over slightly as a solid mass. 


It pecessa- 

went out of plumb, in sinking, perhaps one-half 

or three-quarters of an inch, and the guide bars were 
accordingly. 

Mr. GrorcE Livesey (London) said he had listened 

great interest to the paper just read, but there 

vere one or two points in which he thought it would 


advisable to be somewhat careful. For instance, 


vith regard to the tenacity of cement. According to 
his experience, it would not do to rely on that to pre- 
vent a tank cracking. His tank, to which reference 
had been made, was 45 feet deep and 184 feet in dia- 
meter. When filled with water to about 30 feet of the 
top, it remained sound for some months, while the 
but when it was entirely 
Now, if the 


ncrete was possesst d of such enormous tenacily as 


gasholder was being put in ; 
illed, five or six small cracks took place. 
was represented, it was rather astonishing that.a thick 
wall should crack from the top to the bottom with no 
parent force to produce such an effect. One would 
think that it would go off like the report of a gun; 
but, on the contrary, it seemed as if it parted with 
nerfect ease, and as if there was no tenacity whatever 
The cracks opened to the extent of abont 1-16th 


of an inch, ranning from the top nearly to the bot- 


ton id almost vertically right through the concrete, 
1using a slight leakage. He had, therefore, come to 


the conclusion that it was necessary to take extraor- 
cautions to back up or support the con- 
crete where puddle was not used. Where puddle was 
or brickwork was in perfect equil- 


rium, the puddle being the thing w hich held the 
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water, whilst the concrets or brickwork reld the pud 
dle in its p'ace. Where, however, concrete was em 
ployed, and rendered with cement, it was important 
that it should be therougbly supported to resist the 
pressure, the whol: of which was exerted on the thin 
skin of rendering. Unfortunately, the pressure came 
at a time when the tank was least able to stand it 
just after the tank had been constructed, within six 
or nine months, when the concrete had not had time 
to harden and develop its full tenacity. The same 
difficulty had been experienced in France. He had 
seen a report in the Journal of Gas-Lighting, some 
time back, of a French tank built of concrete, which 
had cracked in the same way. Thattank was backed 
up with sand, solidly, as they thought, but still not 
with sufficient solidity to prevent all expansion of the 
concrete, and the result was that it cracked or open- 
ed. Water was allowed to pass behind it, and thus 
its equilibrium was restored. He should be inclined, 
although he objected to it some time ago, to put iron 
bands into the concrete, especially in the upper part, 
where the wall was thinner and the backing was not 
so solid, to resist any strain which might be put upon 
it when first built. He had certainly not lost his faith 
in concrete, but he did not say it was to be used 
everywhere, If he had no gravel at hand, and bricks 
were cheap, he shonld use them, and in like manner 
he should not dispense with puddle if he were con- 
structing atankinclay. Where there was no clay, 
where bricks were dear, and materials for concrete 
were cheap, there was no question which was the 
right course to pursue Hv did not like puddle at all, 
and, wherever it was possible, should avoid using it 
for he had had a great deal more trouble with pud- 
died tanks than with concrete ones. There was one 
error in the paper just read which he onght to correct 
—namely, where it was stated that Mr. Wyatt was the 
first to construct composite tanks. That was not so; 
the composite tanks for the Chartered Company were 
not decided upon until Mr. Docwra showed Mr. Evans 
the plins of one to be constructed at the South Met- 
ropolitan Works on the composite plan. The Char 
tered Company then decided upon it, though they 
were thinking of it before. With regard to concrete, 
any material almost might be used, provided it was 
clean and free from loam. One of the best things to 
mix was the useless cliukers from the furnaces. ‘They 
mixed well with concrete, and all descriptions of ce 
ment had a hold on them which they hardly had on 
any other materials. These clinkers, therefore, in 
stead of being a drug, might beeome of great use 
where building operations were going on. 

Mr. Paterson (Cheltenham) said be undecstood 
from the paper that the writer did not approve of the 
ordinary method of mixing concrete in the dry form, 
but advised that the cement should be mixed with 
water, and poured over the ballast. That was rather 
important ; but he should never think of doing it in 
that way. 

Mr. Harrvey said that was only with reference to 
o2rtain tanks made abroad for wine. 


Mr. Livesey said he was not so much interested in 
wine tanks as in those of a different description. He 
understood that Mr. Richards recommended that the 
ballast should be wetted, and then the cement appli- 
ed, but not in aliquid state. That was certainly con- 
trary to all his experience in the matter. The rule 
was to turn over the materials twice by band, dry, 
then to mix the water, and turn over again twice 
They also had a further mixing from being put into 
the barrows and deposited in position. Cement cer 
tainly could not be properly mixed with ballast if it 
were wetted in the firnt instance. 

Mr. Hartiey said what Mr. Richards laid more 
stress on was the wetting of bricks or stone—bricks 
especially. 

Mr. H. Gort (London) said that, having had some 
experience in the use of concrete, there was one mat 
ter which appeared to him to deserve some notice 
He understood the writer of the paper to recommend 
but he (Mr. Gore 
found it was dangerous to use it, especially for a wa- 


mixing Puzzolana with lime 


ter-retaining tank when in contact with lime It was 
to all intents and purposes a volcanic cement, due to 
the decomposition of certain matter, and when it was 
used with lime, and expose dtothe action of water, 
after a time it underwent fresh decomposition ; the 
lime apparently extracted the cementing material, 
ind the tank constructed with the composition b: 

came, to a certain extent, a colander. He might say 
that time was one of the most important elements in 
judging of the practicability of using concrete. His 
own experience had been that concrete which requir 
ed the greatest time to become perfectly solid was 
that on which the greatest reliance could be placed 
as to the ultimate result, and this was only a natural 
consequence, bearing in mind what took place. In 
the mixing of concrete, certain materials were taken 
and surrounded with a substance which underwent 
some chemical change ; in this process the water touk 
a new form, entered into combination with these ma- 
terials, and in proportion as that recrystallization took 
place, so would perfect cementation result. There- 
fore the longer time that could be allowed for the pro: 
cess, the more perfect would be the result. The ex 
periments referred to entirely bore ont that view. It 
was shown that ifa number of dry bricks were put 
together with cement, crystalline action did not go 
on, simply because there was no permeation of the 
water of crystallization with the minute particles of 
cementing material ; but if the brick was immersed 
in water, all its pores were in a condition to absorb 
the cement, and thus the effect was produced which 
was so essential for a permanent solid tank 

Mr. H. P. SreprHenson (London) remarked that 
his experience in the use of Puzzolana differed entire- 
ly from that mentioned by Mr. Gore. When engag- 
ed, many years ago, on the Sunderland Dock, he used 
it very largely indeed, and found that it became as 
bard as astone. It was used in connection with blue 
lias lime and sand, and the mortar to the present day 
stood as well as the day after it was set. On the gen- 
eral question, he thought Mr. Livesey had summed 
up the matter very carefully, with one omission— 
nawely, that concrete tanks ought to be carried out 
by very careful workmen, and unidera very carefiil 
engineer. If these points were attended to, they 
might be safely adopted. 

Mr. Hunter (Salford) wished to say one word to 
justify a work in which he was himself engaged. He 
understood the writer of the paper to regret that en- 
gineers of the present day were still following the 
lines of 50 years agoin the mode of constructing 
tanks, and to express an opinion that the antiquated 
method of buildipg them with bricks and puddle ought 
no longer to be continued. He (Mr. Hunter) was at 
present constructing a very large tank on that old- 
fashioned plan, simply because, while he altogether 
agreed with what had been said about concrete, he 
could, under the circumstances in which he was plac- 
ed, build a brick and puddled tank much cheaper than 
if he used concrete, because he was building upon a 
bed of clay. 

Mr. Warner (South Shields) said that at the mouth 
of the Tyne immense quantities of concrete blocks 
were manufactured, generally measuring about 10 by 
6 by 4 feet. The arrangementin use there was to 
employ, in the construction of these blocks, a cylinder 
with two sides cut off, which cylinder was hung by a 
travelling crane above the moulds, into which the 
concrete was allowed to fall. The materials were 
placed in the cylinder, and four men. by means of a 
winch handle, turned it round so many times, and 
then opened a door, through which it fell into th 
mould. He had used a similar arrangement for some 
time; but, instead of a winch-handle, he placed a 
drum on the cylinder, round which a rope was wound, 
and a horse attached to it, so that the motion of the 
herse rotated the cylinder. 

Mr. Mean (Sutton) said that when Mr. G. Livesey 
read his paper some time ago on concrete tanks, he 
stated, in answer to the writer, that be preferred the 
old-fashioned practice of puddling. Since then he 
had had some experienee with a concrete tank, 102 


feet in diameter, built something on the same kind 
of site as that described by Mr. Anderson, being on 
the side of a hill, and on very bad boggy ground 
Tne engineer who designed it, endeavored to sapport 


= 


of the tank, but 


it by building some strong piers against the weak side 
on after it was built the water man 
iged to get underneath, and came through at the rate 


of three feet in 24 hours. ‘That mischief was reme- 
died, and the tank filled again, but the next thing 
that happened was that it cracked close by the side 
of the pier, th rack descending to five feet from the 
bottom, which allowed the water gradually to run 
away to that level. Ona former occasion he had 
steted his objections to building iron hoops into con 
crete, because he thought they would expand and 
crack the concrete, and he then suggested that a hoop 


Tie was 


now going to try that, and, if successful, he would 


round the outside would be the better plan 


state the result atthe next meeting. He believed 
that if the tank referred to bad been built on the old- 
fashioned plan, it would be sound now. 

Mr. Hunt (Birmingham) said he gathered that Mr 
Livesey attributed the cracks in his concrete tank to 
the water on the inside. He should like to ask him 
what depth below the coping the cracks occurred, 
and whether he estimated the pressure caused by the 
water inside as against the pressure on the ontside of 
the wall. It was important to ascertain whether it 
was really the pressure which caused these cracks. 
or the shrinking of the concrete from imperfect mix 
ture. 

Mr. Livesey said he felt no doubt it was the pres 
sure of the water. He calculated it, and found that, 
unless the backing was very solid indeed, cracks might 
be expect2d to take place. The backing was formed 
of solid sand, well rammed, but, solid as it was, there 
was just sufficient ¢ lasticity to allow the tank to give 
a little, which resulted in the cracks. They were very 
slight, and no inconveniences arose, but still there 
they were, running from top to bottom. 

Mr. H. Veevers (Bolton) said he had constructed 
a large tank 142 feet in diameter and 32 feet deep, 
without puddle, withont cement, and without sand. 
He did not use cement because he preferred bydraulic 
lime ground with clinkers from the furnaces. It seem- 
ed to be the fact that hydraulic lime got stronger the 
longer it was left, whereas cement stopped at a cer- 
tain point, when it took the formation of stone, and 
if it cracked, it would crack like stone. To avoid the 
walls cracking, he was careful to back up the brick- 
work with gravel thoroughly soaked with water. He 
was much struck with the remark of Mr, Stephenson 
that a concrete tank required very great care, because 
he did not think it required any more care thana pud- 
dled tank. Ifa puddled tank leaked in the slightest 
degree, there was a tendency for the puddle to get 
washed away, and the hole to get larger; but in the 
case of a cement or hydraulic lime tank, the fissure 
would get blocked up, and would not be aggravated 
by constant washing away. 

Mr. Harrwey, in reply to previous speakers, said 
he was sure Mr. Richards would be pleased to find 
what an interesting discussion his paper had given 
rise to. The snbstance of the paper was that, in mak- 
ing concrete tanks, great care should be exercised in 
the mixing of the materials and in tne construction. 
He thought Mr. Hunter was under some apprehen- 
sion as to the signification of the expression used | 
and that the writer did not intend any reflection on 
engineers who used puddle, but rather suggested 
that, in many cases, Portland cement might be used 
with advantage, and puddle dispensed with. 

The Prestprnt said he had been sometimes struck 
with the fact that year by year the same matters were 
brought up for discussion at the meetings of the Asso- 
ciation, and did not seem to be definitely settled. 
This appeared to be the case this year, inasmuch as 
the remarks made by Mr. Livesey pointed clearly to 
the fact that in some situations one system might be 
the very best possible, whilst it would be utterly in- 
applicable in auother 


As to constructing a tank with- 
out puddle, he should like to repeat the opinion he 
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had already expre seed more than once, that where 


puddle was to be had at all it was very undesirable to 


omit it In the case of the cracks referred to, as ap 
pearing in concrete, he thought they were more likely 
to be due toa slight contraction which took place in 


the dryin 


o 
a) 


than to the pressure exerted by the water 
He said this with great deference, but he fonnded it 
on this fact, that observing the walls of the Victoria 
Docks extension rect ntly, be found that although 
feet or 2: feet 
vat every 100 yards there regularly 
m the fi 


although there was no pressure upon them what 


they were of great thickness—22 yet 
ot } 


al abi occurre d a 


erack f1 


nt to the back throughout the mass 


ever 


This must clearly have been due to some slight con 
traction in the body of the concrete, and for this rea 
son be thought that, in the construction of tanks, 
where puddle was to be obtained, it was desirable to 


use it, The things to be opposed to eath other were 


and he 


perfectly agreed with Mr. Stephenson that it was nec- 


brick and concrete, or puddle and rendering, 


essary, where concrete was used especially where 
layer came on layer—to exercise the most minute and 
careful attention to the work in its progress There 
was one point mentioned in the paper which was well 
worth the time devoted to it—namely, the necessity 
for saturating the materials with which the work was 
done, whether bricks or ballast, for making concrete 
thoroughly with water before they were encorported 
together. 

Mr London on 


ALFRED PENNY read a paper 


TRANSFER OF GAS-WORKS. 

It may possibly be considered that the subject of 
the paper now about to be read is somewhat foreign 
to the main objects of this Society, but the matter 
has of late assumed such large proportions, and the 
transfer of gas undertakings to local authorities has 
been of such frequent occurrence, that it has been 
considered by the council to be a fit subject for dis 
cussion by the members of this Association. 

It may fairly be asked, why should an industrial 
undertaking, such as the manufacture and sale of gas, 
which has been established by private individuals, for 
the supply of a public want, at their own cost and 
risk, be subject to interruption and control by public 
authori ies of any kind? The answer is that the dis 
tribution of gas involves an interferance with the 
Queen's highway, and a breaking up of streets and 
pavements, which cannot be done legally without the 
authority of Parliament; and, although many small 
companie3 carry on their operations without statutory 
powers, it is well nnderstood that this is done at con- 
siderable risk and disadvantage to the gas company, 
if,"as frequently happens, any differences should arise 
between them and the local authority of the district. 

It is worthy of remark that there are but few in- 
stances of a public authority having established gas- 
works for themselves, Manchester being one of the 
few towns that have done so. 

As a matter of history, it is well known that when 
gas lighting was first introduced into England, the 
profits upon the capital invested were generally very 
sinall, and sometimes absolutely xii. 

At that time, therefore, no dispasition was felt by 
the Jocal anthorities to acquire the g s undertakings 
supplying their districts, and it was only when these 
undertakings began to be profitable that the posses- 
sion of them was coveted by the public bodies, who 
had, as a rule, done nothing to aid or assist. them in 
their early struggles. 

As the value of gas as an artificial light became 
more fully appreciated, and its use extended, the re- 
turns upon the capital invested increased in a like 
ratio, and gas undertakings began to take ravk as a 
solid and permanent investment for capital. 

Then commenced tse attacks upon gas companies 
whose operations had become sufficiently prosperous 
to tempt the cupidity of local authorities. 

These attacks took various forms; sometimes it 
was a clamor about price, sometimes about quality, 
and an alleged insufficient supply ; but it invariably 
led up to the real object, which was a desire to be- 
come the owners of a profitable undertaking. 
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Fortunately, tl I ] tat f iD has, however, long ceased to 
mat the issistunce ind ment have pe manently recognized the 
very early made it und t ic interests of the public that 
no countenance to schemes w!] upanies should ‘ be allowed to compete with 
like a confiscation of vest | the but should, in the interests of the pub- 

Many attempts were made t e placed under proper legislative restrictions, 
ings compulsorily, but all ended in fact, regulated monopolies. 
ever Parliament were asked t By th \ition of these principles, and by agree- 
thorities statutory pow f k to abandon competition, and by districting their 
undertaking, or to erect w iv indertakings in 1860, the great London 
powers were never nt f panies have been enabled to hold their own, and 
to purchase, at its commer , to bid defi to all attempts of the public authorities 
of the gas company Ww Metropolis to take from them the conduct of 
supply élr various undertakings 

The plea put N ‘ t l now Ss} < of the effects of modern legislation 
tempts was the publi i e interests of gas companies, as bearing upon 
the supply of he transfer of gas undertakings to lo- 
authorities, because its d i ad 
ferences with the roads and st By t the companies clauses Consolida 
the control of tl id author A a gas company having, under the pow- 
fit made by th« ee ‘t, raising capital partly by shares 
‘heir shareholder id partly by ns, were entitled, with the consent 
fur public improvements, or to di ies f the shareholders, to create additional shares at par, 

[t was also contended that ito pa ff the loans—to turn their borrowed 
ceeded in making a p iffici I , ‘ ire capital. 
imum dividends, that t had 1 rhis valuable privilege has now been withdrawn 
for economical workit and that t : MB | ft gas companies, as Lord Redesdale insists upon 
the price of gas, ard for the | : special clause being inserted in every gas bill, which 

| capital, they would make unprofita : a oe rohibits any such dealing with that portion of the 
also pay large salaries to thei ithorized to be raised by loans, except on the 
_ idi that shares so created should bear a dividend 

This is a small mpi ' " f not more than 5 per cent. 
against gas companies by | nt " And by clause 58 of the same act, any new shares 
tempting to get possession of their ited under the powers of the special act of tha 

It will be, I think, quite unn ym were ‘‘to be apportioned amongst the then 
with these statements at ar ré lers in proportion to the existing shares held 
a tolerably large « xperience in tl spectively 
dissection of gas companies a sh ‘ lt 1 hardly state that this is now a thing of the 
ey SM, PORN PI ist. The standing orders of last session, which made 
tions to Parliament for statutory | ' ‘S| it compulsory upon all gas companies applying to Par- 
the profesional adviser of ma — ment,teither for anew special Act of Incorporation, 
am enabled to say that th ; yr additional powers, to insert what are known as 
incorrect, and not capable of proof the **anction clauses” in their bills, have withdrawn 

My own experience is tha ‘| from statutory companies one of their_most valuable 
company may be, the director rights 
best exertions to buy ev Che concurrent introduction of a standard price 





pose of the company at tl — , 
; ng scale 


is doubtless some alleviation ; but, 








certainly, asa body, the , - n practice, I think it will be found that but few com 
selves to the charge of | "e* panies will be in a position to avail themselves of its 
ally ; on the cantrary, itis my deliberate ers 
they too often err in the opposite direction, ai The effect of all this is, in my judgment, to take 
ing regard to the positions of trust Ps ‘Y | from the shareholders of gas companies all pecuniary 
held by the menagers of  % : | interest in the future extension of their operations, 
rule, insufficiently renumerated for t y ser We will now turn to the Gas Works Clauses Act, 
vices they render, and there is 
ing that can be made by public | ‘— By section 30 ¢, limitation of 10 per cent. per annum 
above cases. placed upon the profit allowed to be divided by 
The one solitary advantage a } ly would company upon their original paid-up share capital. 
have over a Company would b the er rate at Section 31 is of so much importance for my argu- 
which they would raise money for tl xtension of the | ment, that I make no apology for transcribing it en. 
undertaking, as compared with the thorized tir 
| dends of the company upon their sl pit it If the clear profits of an undertaking in any year 
as I shall presently show, even t ; 1 to| amount to a larger sum than is sufficient, after mak- 
exist. sup the deficiency in the dividends of any previous 
It is, perhaps, fair to state that the t f f pas- | year as aforesaid, to make a dividend at the prescrib- 
works in some large towns has _ be ! sted, if | ed rate, the excess beyond the sum necessary for such 
not actually brought about, by the dissensions of rival | purpos shall from time to time be invested in govern- 
companies, and the disregard of true economical pr | ment or other securities; and the dividends and in- 
ciples exhibited by them in the conduct of thei: terest arising from such securities shall also be invest- 
dertakings ; and, notwithstanding the ed in the same or like securities, in order that the 
argument that competition | f unta to | Same may accumulate at compound interest until the 
the consumers of gas, the public were not slow to fund so formed amounts to the prescribed sum, or if 
| perceive that a duplication of main pipes through no sum be prescribed a sum equal to one-tenth of 
every street, with the attendant annoyance and + the nominal capital of the undertakers, which sum 
cansed by breaking up the roads, besides the « hall form a reserve fund to answer any deficiency 
of a double staff, with rival boards of directors. &c.. | Waich may at any time happen in the amount of divis- 
could not, in the long run, be to their advant ible profits, or to meet any extraordinary claim or de- 
In some of these cazes the cv 1 qd mand which may at any time arise against the under- 
were wise enough to amalgamate: b thers. takers; and if such fund be at any time reduced, it 
where party feeling was too strong, legislative pres- | may thereafter be again restored to the said sum, and 
sure was brought to bear upon them, and the under- 80 from time to time as often as such reduction shall 
i takings passed into the hands of th al aut ies, ' happen 
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Section 3 
fall, the 
of the profits of the undertaking 


> prov des that when the 


interest thereon shal! be dealt with as 


Section 34 provides that the reserve fund may be 
used to supplement the profits in any year where suf 
ficient has not been earned to provide the prescribed 
rate of dividend. 

Section 35 provides that if there be any profit in 
excess of what is required to pay the prescribed divi- 
dend, and if the whole of the reserve fund has been. 
aud remains, invested, that the price of gas shall then 
be reduced, &c. 

It is quite clear, from the above, that the establish 
been sanctioned, if not 


ment of a reserve furd has 


prescribed, by the legislature, and that all gas com. 


panies with statutory powers are entitled, if they think 
proper, to fill up their reserve fund Jefore reducin 
the price of yas. 

In practice. however, this is not commonly done, 
and very few companies have any reserve fund at all 
within in the meaning of the Act—i.e , properly in 
vested. In most cases, undivided profits are invested 
in extension of the works and plaut, and are made to 
do the work of capital to the great benefit of the con 
gamers. 

But having regard to the fact that circumstances 
may arise at any time which may make it advisable 
or necessary for a gas company to part with their un 
dertaking to a local authority, I wish to point out 
that it is the interest of all gas companies, before un 
duly reducing the price of gas, to fill up their reserve 
funds, to have their plant in the highest state of effi- 
ciency, and to keep their ascounts in the clearest 
manner. 

It is useless to attempt to hide the fact that. from 
various causes, the control of gas and water works is 
passing into the hands of public bodies, and it is well 
that the matter be looked at full in the face, thar all 
parties should understand how their interests wil! 
be affected, and how those interests may be best pro- 
tected. 

By the introduction of ‘ auction clauses” into all 
gas bills, and the extinction thereby of the rights of 
shareholders to take new capital at par, their interest 
in maintaining possession of thelr undertakings has 
been sensibly weakened, and, consequently, there is 
no reason to suppose that the process of ‘ transfer, 
which has already assumed such formidable propor- 
tions, will have less force in the future than it has had 
in the past. 

So far as the interests are concerned of the gentle 
men whom I have now the honor to address, I fear 
they may not ve better off under the new regime than 
under the existing one, but it is possible that the gas 
consumers may find themselves anything but benefit 
ed by the change. 

The result of many recent arbitrations to settle th 
value of gas undertakings bas been conclusively to 
show that a gas company, earning full statutory divi 
dends, will obtain not less than 25 years purchase of 
same ; in other words, that the purchasing body will 
be able only to get 4 per cent. upon the purchase 
money of the existing business 


In some recent cases of transfer, where there has 
been an invested reserve fund, it has been. by arrange 

ment, retained by the sellers, and as the ambition of 
the local authority purchasiag is usnally to show a 
large profit on the working of the concern, the ¢ xpe 
rience in the past has been that this result is arrived 
at, for the most part, by maintaining the price of gas 
at a higher level than would have been possible, or 
necessary, if the undertaking had remained in th 
hands cf a company controlled in their operations by 
section 35 of the Gas Works Clauves Act, the re atric 


tions contained in which have never yet been imposed 


upon a public body having authority to supply gas, 
who are at liberty to make any profit they can, so long 
as they charge no higher price for gas than the maxi- 
1aum price named in their Act, or in that of the com 
pany of whose undertaking they have become pos- 
gessed. 


It is quite clear, therefore, that gas consumers may, 
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ry this means, be taxed for the benefit of those rate 
payers who are not gas consnmers 

The foregoing observations aru principally directed 
to the case of those gas companies having statutory 
powers ; 
in growing districts, attempting to acquire the control 
of the gas supply in their respective localities, where 
the gas company are not protected by a special Act. 

I need hardly point out that in such cases the non- 
statutory company are at a great disadvantage, and, 
in fact, have no option but at once to go to Parlia- 
ment for an Act of Incorporation, because, under the 
powers of the Public Health Act, 187 
any urban authority, where there {is no company or 
thorized by Par 


public or private purposes, may themselves undertake 


>, section 161, 


person ianent to supply gas for 
the supply of gas throughout the whole or any part of 
their district ; that is to say, a non-statutory com any 
whose operations are not protected by a special Act 
or by a Provisional Order, confirmed by Parliament, 
are very much at the mercy of the local authority de- 
siring to acquire the gas undertaking. 

Very exaggerated notions of the burthens which 
the cost of an Act would entail upon a small company 
prevail, but experience has shown that the benefits fai 
outweigh the cost. 

There are numerous companies, with a sale of from 
6 to 12 millions, without statutory powers. 
cial Act cost say £800, taking the sale of the 


[f a spe 

smaller 
juantity, the cost of the Act would only entail an ad- 
ditional charge of about 14d. per 1000 eubic feet, and 
for the larger quantity about 


$ te while the possession 


of the Act will not only be a source of strength in 
dealing witb the local authority—the operations being 


protected by statute—but will absolutely enhance the 


value of the undertaking for sale, tu a greater extent | 


than the sum expended in obtaining it. 
I therefore strougly advise small companies sithout 
statutory powers seriously to consider this question in 


connection with the subject of probable or possil le 


| transfers in the future, and to protect their property 


in the way I have indicated. 

[ will now bring this paper to a close, and while I 
am quite sensible that the information it contains is 
already well known to many gentlemen now present, 
yet there are doubtless others to whom it may be use- 
ful. 


I have no other motive in bringing before the meet- 


| ing tne subject of this paper except that I may add 


|} my mite to the mass of valuable information 


which 
bas been gradually accumulating since this Association 
has been established, and will only say, in conclusion, 
that wether the gas works of Great Britain remain 
in the hands of private companies, or pass into the 
possession of public bodies, it is quite certain that 
there will never be a lack of ableand honorable men, 
with the necessary scientific knowledge and skill, to 
carry them on with advantage to the public and cred- 


it to themselves. 


Mr. H. P. SterHenson said it was very curious that 


but there are maby instances of loval boards, | 





those present, if they bappened to belong to non-stat 
utory companies, that they should use every endeavor 
to induce their directors and shareholders to get incor- 
porated. 

Mr. Storer (Stafford) desired to thank Mr. Penny 
for his admirable paper, and only regretted that it had 
Had it been, it 
would bave given information to many gas managers, 


Had 


not been read several years ago. 


which would have proved very useful to them. 


| his company possessed the infcrmation some years 


ago which he had been in possession of some few 
months, the Stafford Gas Works 
been transferred to the corporation at the price they 


would never have 
were, although the price obtained was nearly 30 years 
purchase of the dividend; and it was a compulsory 
sale too, which was about as high a price as that of 
any gas works which had been transferred. Looking 
at the tendency of things in the present day, he would 
advise his brethren to put their houses in order, and 
have all the apparatus connected with their works 
thoroughly up to the mark; to let everything be done 


od 


as well as it possibly could be done; to fill up the re- 
serve fund; and, amongst other things, if the corpor- 
ation had not already an Act by which they had power 
to purchase the works, to carefully watch that Act 
The Act at Stafford, 


under which the corporation obtained the power, was 


when it was being obtained. 


unfortunately not watched. He could not say whose 


fault it was, because the party was not present ; the 


consequence was, a clause was inserted which was 


never noticed until about a week ago, the effect of 
which was that the whole of the purchase money must 


be equally and rateably divided amongt the share- 


| holders, without any provision being made for the 


compensation of directors or officers. The transfer 
did not (ake place without going toarbitration. Some 
of the most eminent men of the day examined the 
works, and under the arbitration certain awards were 
Amongst other things, were certain sums al- 
but he was 


made, 
loted for the secretary and fur directors ; 
sorry to say that, in consequence of the clause men- 
tioned, all those allowances had vanished, and the di- 
rectors found themselves obliged to pay over every 
penuy of the purchase money to the shareholders. For- 
tunately it was discovered that the company had not 
paid their full dividends for a certain time, and they 
were able to capitalize the interest on the debenture 
stock which bad been borrowed at from 44 to 8 per 


| cent.. or elsa they would have been handed over, tied 


| 


| corporations than was altogether justified. 


hand and foot, at 25 years purchase. 


Mr. Carr (Halifax 
some of those discussions took with regard to corpor- 


rather regretted the tone that 
ations. He had made a similar remark at the last 
meeting, and as so many members of the Association 
represented corporations, it was only fair that some 
one should take the corporation side in these question 
He for one thought a great deal more was said about 
Of course 


there were some corporations whom no one admired, 


| and, judging by the way in which some companies re- 


in the parliamentary arrangements made with regard | 


to gas companies, the authorities were very careful 
that in gas companies bills stringent clauses should 
be inserted, defining very exactly the powers confer- 
red; but when public bodies themselves went to Par- 
liament they never said anything whatever about 
these things. They seemed to think they were such 
these matters 
What struck him 
in connection with the paper just read was this—that, 


virtuous, honest individuals that all 


might be left to their uwn honor. 


if some small companies went to Parliament to get an 
Act, with a view to afterwards transferring their un- 
dertakings to the local authorities, they might have 
Acts 
that the local authorities would not have anything 
whatever to do with then:. 


such disagreeable provisions included in their 


Mr. SHepparp (Horsham) said there was one point 
which might affect the interest of many members 
It would be found in the Public Health Act 


that, when a local governing body purchased a statu 


present. 


tory company, they were required to make remunera- 
| tion to the officers. 


5 


warded their servants, none of them would like to be 
in similar institutions. But he had had experience 
of some companies who did not dc exactly as they 
ought to do, or as they considered a company ought to 
do, just as there were some corporations who did not 
It struck him that 


if the members of the Association were to follow out 


exactly do what they woald like. 


the President's suggestion, and make a report to their 
respective committees when they went back, and had 
to state that the meeting had been engaged in pitchb- 
ing into corporations, and showing them up in the 


| most deplorable light, these bodies might be induced 


| to reconsider the question whether they would allow 


their engineers to come to these meetings. He was 
quite sure that many of these reports got into the 
hands of corporations, and he could not tbink that the 
members of those bodies whe read them would be fa- 
vorably impressed by what they read as coming from 
the mouths of their servants when they assembled to- 
gether. Some gentlemen objected to his remarks, 
but he was not speaking so much about anything 


He would, therefore, suggest to| which had been said that day, but was rather drawing 


_— 
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a strong case of what he desired to avoid. He thought | own opinion was that, w 


they should try to make the Association as represent ras works, they di 


tit with 
ative as possible, not of gas companies, but of the|for some general purpose. N 
engineering profession ; and he was sorry to see that | that it would be a benefit to the t 
the Journal of Gas Lighting took a one-sided view of | happened, the profits so obtains 
this matter—even going the length of questioning | the gas consumers, so that those 


whether any man of honor could serve a corporation. | consumers received a benefit they 


He thought those remarks were to be deplored. They!to. However this might be, h: 
did not improve the position of those gentlemen who | his observations on local authorit 


did serve corporations, and he was quite sure they did | were obnoxious to the remarks 





harm. | This gentleman overlooked the f 

The PrestpEnt, interposing, said the discussion of | ities first attacked gas companik 
remarks which appeared in the Journal of Gas-Light possession of their property. H M 
ing was hardly pertinent to the question. certainly not said much to the 4 

Mr. Carr said he would, of course, bow to the de- | tions in respect of their conduct of 
cision of the chairman. There was one or two re-| put. al! the same. he b ved tl 
marks in the paper which seemed to him rather con- not superior to that of the yr 
tradictory- One was that gas companies invariably perseded, nor did he think, if 
did the best they could, independent of any pecuniary | carefully, it would be consider 
benefit it might be to the consumers. Then, in de-! their officers had been placed ir . f 
ploring the action of auction clauses, Mr. Penny went | position by merely listening to 
on to say that the effect was to take away any pecu-} Mr. Storer had said was mu 
niary benefit the company might have from the pro-| that it was necessary { 
per regulation of their business. These two things | who advised them, to be very ful i 


did not go very well together. He was not exactly | of their operations, having r 


of the opinion expressed with regard to the auction | sibly happen. The mischief in M 
clauses. He though 10 per cent. was avery high sum | Jar case was done long before tl 
to be guaranteed by Parliament as the return for | menced, and could not be undone t 


money to ve invested, though it was not at all too high | the company at the time the ar! 


for money which had been invested under risks which | held. So far as he uld gathe 
did not now exist. Seeing that the risks had all been | was to watch the Stafford Corpor 
removed by Parliament, he did not see that so high | at a distance. and so did not 


an interest was required for money which had to be | clauses which bore so hardls 


invested in future. |Statford Gas Company. Ther 
Mr. Hetrs (Bath) said they must all be thankful to | when a gas company where al 
Mr. Penny for his interesting paper regarding the | it was advisable, if possible, that t 


He would sug- | who had been serving them s 
He should, theref 


fficers of 


transfe1 of gas works to corporations. 
gest that some member should read a paper next year | studied. 
on the other side of the question- namely, the trans- | the directors and « 
fer of gas works from corporations to companies. | transfer of their undertaking 


Mr. Woopa.i 


some time the exceptional position of being in favor 


Leeds) said he had ocenpied for | ®t to wait until the mischief 


consult those competent to advi 
of the transfer of gas works to corporations. At constantly engaged in parliamé 
Leeds the corporation were doing all that any com- | knew what the meaning of th 
pany could be supposed to do in the interest of the | Wich appeared simple in t 


gas consumer, and the line of policy they pursued was sometimes had very seriou 
J : | ; 

the very opposite to that which corporations ordina- | “@™® % be inquired into and 
The PresipENT, in closing tl 


was quite sure the whole body of n 


rily ‘followed. When he went to Leeds he found a 
deficit of something like $20,000, due from the gas 


undertakings to the borough fand, and until they had | P°T* Mr. Carr in the 
he was not aware that, either in t) 


servations De 


paid that, the corporation did not feel justified in 


; : a : . ’ 1» when a had 
dealing with the profits as belonging to the consum- | 819 or any other when he ha 


: . ‘ Ae ntte ad » whicl 
ers. But that amount once paid off, he propounded thing had been uttered to which 
taken. 


| Mr. Georce Livesey read the 


the principle of ‘‘ gas profits for gas consumers,” and, 
somewhat to his surprise, he had very little difficulty 
in permeating the whole corporation with bis view on | CAI 
the subject. 


ITAL AND EV! 
From that time the committee has gone | r 
7 : mony ie 
They did not even | 
wait for a balance in order to be assured that they 


might sell gas at a lower price in the year following, 


to the extreme in that direction. Proportionate - 


Standards for Capital and Ezpenditur 
suggested titles for a paper, and a 

but they anticipated the balance which was to accrue, a practical subject, it will probabl) 
supposing the price were maintsined, and he had his ther consideration, and exceeding 
instructions each year to prepare an estimate in such deal with satisfactorily The first } 
In fact, it 


would be best work on his part to make the income 


Ei , ort ate . ( appa 
a way that no balance should remain. the proportionate capacity of apy 
ably be answered in the best m .nner if 


be obtained from a sufficient number 
and expenditure exactly balance, and not aliow of one 5 siege 


But while he 
favored this principle of the transfer to corporations, 


penny being paid even for income tax. b eae 
varied circumstances under which 

* sxist, s 1g forth the cs ‘ity and t 
he did not see that much good could result to any | °™!"> 8°t28 forth ee 


- nals cS é _ ‘ stior f the retor nous 1d 
parties, now that auction clauses were introduced in- | SUCHon Of the retort ! 


: scrubbe urifiers, ge olders and 
to all new Acts, because under the auction clauses, a | 8°TUbbers, purifiers, gas h 


: ividual can give only his own exper 
company would in future erect additional works at a dividual can give only his : 


F : i rc be accepted as I it 
cost of 5 per cent., whereas a corporation must pay 4 tainly could not be accepted as a 


or 44, or perhaps 4% per cent. for money they requir- 
ed to raise ; and they must put by, fur a sinking fund, 
perhaps | per cent., so that the charge for the future | of this paper, it ought to be possi 


gas business of corporations would be quite as large | mum standard, in proportion to gas | 


gas works, seeing that no two 


In reference to capital, which is th 


as if the business were managed by companies. 
Mr. Penny said there was not a great deal to reply smallest works. 

to. Mr. Woodall had made some {opposite remarks;| The relation of capital to re 

but he though the line of conduct adopted by the cor- a simple matter, but in our busin¢ 


poration of Leeds was an exception to the rule. His | by such a variety of circumst 
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of the Association to be fully representative 


which shall be capable of application to 


IO7 


/ 





fusior pinion and of practice has 


( | lefined as money represented by 


r rks, or used in working a business ; 
e isa yast amount of so-called capital which is 


infortunately represented by nothing at all. To be- 
ith, we have the National Debt, which represents 

thing but the good faith of the country, and its abil- 
pay, not its debt, but merely the interest ; but 








r e debt is not capital representing actual property. 
\ there is an enormous amount which goes by 
f capital, although it stands for nothing 
1d | but’ money spent in fruitless contests, in waste of va- 
t mistakes and extravagance on works that 
ire obselete or worn out, and on works that now have 
apply to gas works merely, but to 
‘ docks, water works, and to joint-stock enter- 
ises generally. So long as a concern is able to pay 
st on its nominal capital, it is assumed that the 
is represented, and it hesa market value; 
t I 1 that the only sound position is that the 
ks and plant should be fully worth, at all times, 
sum charged against them in the capital account. 
It is quite true that capital may, nay, must be ex- 
1 i- | pended, and ith perfect fairness on other things 
Ln | t. For instance, the cost of an Act of Par- 
f iament, or the legitimate expenses attending the 
tarting of an undertaking, or the amount paid for a 
ne sion, are all proper charges on capital ; 
fund must be provided out of revenue 
) late the cost of the concession by the time 
t t it ex} Preliminary expenses should also be 
n off as soon as possible, and even the cost of 
Act of Parliament Although the powers conferred 
f it be exceedingly valuable,, present and pro- 
still, changes being possibie that may ren- 
Act of Parliament valueless, the capital account 
ild be cleared of this chaege alse, in order ulti- 
tely to attain the position of having every penny 
it f capital fully represented by the structural value of 
| iu @ works 
This may be said to be a mere truism, and in the 
se of the individaal millowner, manufacturer, or 
h | shipowner, it must be accepted and acted upon, or he 
| sooner or later find himselfin difficulties, The 
ple is recognized and put into practice by the 
am ship companies, and there is, I suppose, 
it least one English gas company, whose works are 
1 1 the Continent, and one or two companies with 
t works in England, where the value of the plant e2- 
J the amount of the paid ap capital. But these 
ure exceptional cases, and not recommended for imi- 
tion; they are sacrificing, to some extent, the in- 
terests of the existing shareholders for the benefit of 
posterity, or for the public body that may purchase 
ir undertaking. They have, however, as yet, found 
scarcely any imitators, the overwhelming majority er- 
f the | ring in the opposite direction at the expense of future 
; pears | generations of shareholders or of the public authbori- 
'ur- | ties who may be tempted to purchase. 
In many cases the disparity between the value of 


the works and the 
the business were not of an exceptional character, be 


interest bearing capital would, if 


imply ruinous. Where would an ordinary manufac, 


turer, exposed to fair competition, find himself if his 


plant for making a certain article had cost just double 
“| as much as other makers had expended on similar 

ns plant? The question needs no answer. 
7 Having made the statement that gas undertakings 
si generally have a larger capital than is represented by 
; age t- | works, it is necessary to bring evidence in support of 
‘andard Tor’ it, and to name a standard of capital in proportion to 
- = gas producing power that shall be fairly applicable to 
f subject | ali ordinary cases, and allow a good margin for unfor- 
4 MAXI-| seen contingencies. The margin will be somewhat 
ducing power, | oreater in large works, but not so much greater as 
l except the | would appear at first sight. For instance, a retort- 
house to enclose ten retorts would probably cost less 
principle, | in proportion to the number of the retorts than one 
ate 1) to cover 200, seeing that the walls of the small house 


1 interests | will be less than half the height and thickness of the 
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large one, and the 1 f also wi cust 3 On the 
otber hand, smal] ga holders {more In proportior 
than large ones. 


Four years ago, in this room, | 





t the 
expenditure might, in most cases, be kept within £5 


ipital 
per ton of coals used in the year, Iam now prepared 
to say that where the capital exceeds £5 per ton, or, 
Say, lls. per 1000 feet of gas sold, the capital is great 
er than the value of 


the works, mains, and working 


capital. It is better, perhaps, to take as the unit the 
1000 feet sold, rather than the ton of coals used; but 
if we assume that the unaccounted-for gas does not 


exceed 10 per cent.—it should be well within that fig 


ure—the ton of coals will stand for 9005 feet of gas 
sold. These terms are easily convertible by dividit 
the amount per ton by nine; and so, for convenience 
and simplicity, I shall take the ton of coals as the 
unit. 


Of the total cay ital, if a eompany pay all their ac 


counts in cash when the goods ure delivered, nearly 


10 per cent., but not exceeding that amount, will be 
required for working capital; this leaves £4 10s. per 
ton for plant. It is generally agreed that of the cap 


ital expended, about two-thirds will be laid out on the 


works and land, and one-third on mains, meters, and 
services. By this rule we obtain out of the £ 
Works per ton of coal............ sete fo 600 
Mains, &c., outside the works Fs 10 0 
Working cupital...... deeaces 0100 
Total .....%. a a £5 00 
Or at per 1000 feet sold it will be 
EM picskecitsn Sige ; jitbe bons £0 68 
Bs iO his covneikndsacs ae oe ; 0 34 
Working capital, about... voce | 
MNO basis ccscéevecone £0 11 0 


This statement is based on my own experience in 


the construction and valuation of works. It is sup 


ported by that of eminent enyineers with whose work 
ded in 
economy, without sacrificing efficiency, anything that 


I have become acquainted, who have exces 


I have done. 


The item of £1 10s ton, or 3s. 4d 1000 


per per 
feut sold, for the outside plant, does not require de 
tailed evidense to prove its suffici: ney. I, therefore, 
proceed to sustain my assertion that £3 per ton, or 6s, 
sd. per 1000 feet sold, as applied to the cost of works 
and land is sufficient, by the following actual caves, 
the names only being withheld. 

It is not contended that the « apital account should 
All that I wish 


the £5 per ton, or 1s. 


be exactly divided as above indicated. 


to maintain is, that per L000 
feet sold, is a sufficient maximum capital for all but 
very small works, 

Case No. 1.—Small works in Yorkshire, complete 
in every respect, awd capable—with a margin of at 
least 15 per cent. of retorts out of use in the depth of 
Winter—of carbonixing 16 tons of coal per day, or 
3200 per annum-—say, 3000 tons—whicb, with a total 
cost of works and lands of £8420, gives 
of coal, or 6s 


£2 168, per ton 

od. per 1000 feet sold. 

Case No. ?.—New works on new site, to replace « 

North of Eng 

The company with a heavy capital, and very 

: little to show for it, nec Ssitating great economy 
With a little correction, these 


ld 
worn out works in acheap district 
land. 


works can be taken as 
capable of using 100 tons of coals per day, or 20,000 
tons per year; but taking them as constructed, ther: 
is a retort-house, to contain sufficient 
bonize 125 tons per day, and to allow more tian 10 
per cent. ont of use. Condensers, exhaust: 


fiers, scrubbers, and meter for 


retorts to car 


rs, puri- 
100 tons, or 1,400,000 
Cost, 


+600. Coals 


feet per day. Gasholder storage, 500,000 feet. 
inclusive of six acres of land complete, £: 

the tons, equal to £2 12s. 5d, 
of capital per ton of coal, or 4s. 9d. per 1000 feet 


sold. 


used in year, 9000 


Bat, by adding another gasholder for 500,000 feet, 
and setting some additional retorts, the capacity of 
the works will be brought up to 100 tons per day, or 
For 
dd, as the outside cost, £11 


20,000 tons per year these addition works, I 


000, which is more than 


ld am nt to at tue rates at I other 
wol ex ited 
I t theref for 20,000 to per year will 
be £54,600, « | lto £1 14s. 7d. of « ] 1 for each 
ton of al used in the year, or less than 4s, per 1000 
feet sold 
Case N Some entirely new works, not 100 


miles from this place 


for a large company, calculated to make 3,000,000 a 
day, corresponding with a consumption of 60,000 tons 
of coal per annum. Cost complete, with a lar plot 


of land, very little over £100,000, or well 


L000 sold 


per ton of coal, or 4s. 6d. per 


It is right to ld that cases | and 2 are in Ay 
listr No. | being erected at the time when prices 
were rising, N in cheap times, and case N > IS 
nct in a cheap district; bnt the work was dor ind 
done thoroughly well, when prices were low 

Case No. 4 is that of a large company where a larg 


area of land was purchased, some ten or twelve ye: 


works on which the ext 


rhis 


ago, adjoining th 


have been made company have, I know, « 





ed to capital, during the past 12 or 15 years, a suffi- 
cient sum to pay forall the outlay on land, rks 
mains, meters, *c., to meet the requirements of a 
business that rather more than doubles every ten 
years, with the result that the proportion ot canita 


1 1 
to coals used b 


Ss remained Stationary at about £4 15s. 


of capital to the ton of coal. Atthe same time the 
price charged for gas by this company has, during the 
whole period, been lower than any of their neighbors 
A very large proportion of the additional work w 

executed during those late years of excessive prices 


aud the surplus power of the works has been very 


sonsiderably increased. The gasholder capacity, in 


1866, was less tian 80 percent. of the maximum 


1 


make, and in 1877 it was 115 per cent., while the re 
tort power, with the other portions of the plant, has 
been increased to a corresponding extent beyond the 
proportions ¢ f ten or twelve years ago. 

[ do not say that the cost of the works, as set forth | 


In cases 1, 2 an | », 18 to be taken as a standart & for I 


consider that any standard should be based on average 


prices and circumstances; but these <« teken in 


ASeS8, 
conjunction with case No. 4, fully warrant me in say 


ing that £5 per ton, or 11s, per 1000 feet sold, 


IS a 


sum that ought not, in for new 





case, 


iny 





ce pt the very smallest, to be exceeded 


not it is necessary or desirable in all cases to make 


the effort to reduce 


not my business to decide. 


existing ‘apitals to this level is 
Itisaec ymplicated ques 
and must b 


tion settled by those immediately con 


cerned, Lonly say that any capital, exceedi! 
standard, is not represented by works 

That capitals generally exceed this limit is an un- 
doubted fact: but, 
I take the Li 


in order not to appear invidious, 


mdon companies as an example. 
return 


In 1861, when the first 


made, the agers 


parliamentary was 


sate capital of the 13 London compa 


nies was £5,647,899, and the coals used did not ex- 
ceed, but nearly approached to 644,000 tons I can- 
not obtain exact figares, bnt know that this may be 
taken as snfficiently correct [his works out to close 


upon # of capital per ton 

capital, share and loan, amounted to 
£7, 828,844, and the coals to 1,171,588 tons, which 
is. Sd. per ton, the highest amount of cap- 
ital being £8 7s. 4d., 
of the 


This shows a very great and commendable improve 


and the lowest £4 10s. 6d., three 
} companies being below the £5 standard. 
ment, and it shows, moreover, what may be done in 
the reduction of ¢ ipital 

In 1877, we find 


another interval of eight years, 


only six companies. The total capital amounted to 
£11,845, 749, 

£7 6s. 11d. per ton, the highest being £8 0s, 2d., 
the 


nies, with capitals below £5 per ton being left, the 


and the coals used to 1,614,246 tons, or 
and 


lowest £4 15s. &8d., only one of the three « ompa- 


other two having been amalgamated. 
During this last interval, a great increase has taken 
place in the capital account of some of the companies 


while that of others has been very considerably re- 


, erected as an additional station | 


ensions | 
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duced Ub 


works that have 


increase is accounted for by the gigantic 
has, therefore, to 
but it ought to be 


been erecte 1, and 


some extent, been unavoidable; 
reduced from year to year, as these wo.ks come more 
and more into use. 

Notwitbstanding all these variations in the capitals, 
the course of the companies has been one of almost 
uniform prosperity, and the question naturally arises, 
How is it that these undertakings should be so pros- 
perous ¢ Either the principle laid down in this paper 
Is altoge ther wrong, or there is something ex traordi 


‘ircumstances under which gas companies 


exist 

Pome will at once say that it is all owing to the ab- 
sence of competition, which is, in a sense, correct 
but if the inquiry is carried somewhat further, it will 
be found that the defective legislation, which has 
been brought to bear on the companies from outside, 
by those who wished to exercise control over ‘them, 
has the most to answer for 


The 
edin the days when competition was universal. 
general Act of 


legislation controlling gas companies was fram- 
I re- 
1847, which was, for those 
es, an exceedingly good and just Act, both 
the 
cbanged, by the complete 


srcum 


for the public and the companies : but when cir- 


entirely 


abolition of competition, this Act, in its relation to 


vapital and dividend, became obsolete. This the au- 
thorities did not see, and in the Metropolis Gas Act, 
1860, they incorporated and reaffirmed, with some 
light imitations as to back dividends, the 1847 Act. 


[hat it was a great mistake is, I consider, amply prov- 

1 by the widespread and almost continual discontent 
which the public authorities have shown since 1860 
toward the London gas companies, which dissatisfac- 
tion has been reflected in the provinces, resulting in 


endless inquiries in Parliament, which prodneed, af- 


| ter a three years contest, the Act of 1868, providing a 


works, ex- 


Whether or | 


this | 


power of ré 
utterly fail 


leading to another protracted inquiry, which 


vision. ‘The notorious provision clauses 


i to give satisfaction ; the discontent they 
produced 
led, in 1875-6, to the adoption of the principle of the 
sliding scale, advocated vy the writer betore this As- 
1874 


opposed by the companies, who allowed the right Op- 


sociation in This was, at the time, vehemently 
portunity for its adoption to pass ; but, after twelve 
months consideration, they effected a treaty of peace 
with the authorities on that basis, aud were compelled 
to accept the auction clauses, which I did not recom- 
like, 


against which I cannot argue, for I consider them a 


mend, and, as a gas shareholder, do not but 


just arrangement under the circumstances of non-com 
petition in which gas companies are placed. 

So far the sliding scale has worked satisfactorily 
the public have not grumbled, but have rather com- 
that 


two instances, been paid in London. 


mended the increased dividend has, in one or 


I hope and be. 
lieve that the companies—who now express their sat- 
bad times 


isfaction with the sliding scale—if come, 


necessitating 





a reduction of dividend, will cheerfully 
icquissce, for it is simple justice that producer and 
consumer should share in fair proportions the advan 
tages of pronsperity and losses of adversity. 


The old legislation designed for competition, but 
continued after it was abolished, made it difficult to 
do right, and easy to do wrong in reference to capi- 
tal: but now there is no excuse, thanks to the valua- 
ble tables compiled annnally by Mr. Field, to legisla 
tion on sound principles, and to the light thrown on 
the question by the numerous public inquires into the 
matter. 

There is, however, ample justification for the ex- 
They did uot cre- 
ate the legislation, it was forced upcen them by Parlia- 


cessive Cc ipitals of the companies. 


ment; they did not create a state of competition, it 
was forced upon them, in most, if not all cases, by the 
consumers: therefore the companies cannot be blam- 
ed for the natural reeult of Acts not their own, nor for 
reducing their capital by extending their works out of 
revenue 

Lest the advocates for competition should think 
that a return to it would be beneficial, let me say that 


EE rma 
Liner 
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it was the cause of a greater amount of waste and loss, and at tl et 
both on capital and revenue account, than any other con ted 
circumstances affecting gas companies—a waste and Engineers and 1 
loss which ultimately fell upon the consumer, and to | to make their w 
this objection to competition must be added the im- as possible but t 


mense public inconvenience that resulted from the needlessly expensiy 


multiplication of mains in the streets. Competition | means adv te 1yth 

is utterly out of the question ; it is asystem most ex- | lieve that | 

pensive to the consumer, while it is rainous to the gas | stantially, 

company. an evident fitness f tl 
There is, however, one serious objection to a small | tended, will 

capital In these days, when scarcely a week passes tion, and hes 


without a report of a gas company having been pur- will lo 
chased by the local anthority, ‘which fate stares all the had time to take 


rest in the face, it is but natural that the question of | Mighty orn 


a reduction of capital should be looked at in reference | (0D fo1 me peo] 
to its effect on the probable terms of purclLase It is | © may be 
the fact that, with purchase in view, it is a positive | W¥E? } ; 


and great disadvantage to a company to reduce their | 5€€, @! 

capital. ‘Ihe rule is, not to take as the basis of pur when quite new and ¢ 

chase the intrinsic value of the concern, but only the Let it, t 

amount of dividends paid. I will put a hypothetical | effect with th 

case diture may 
Company No. 1 sell 100 millions a year, and have | €COnOmy 4 

for this purpose the moderate capital of, say, £50,00¢ of the community 
a trifle below the standard of £5 per ton); they di- | Prosperity 

vide amongst shareholders, at 10 per cent., £5600 a A wora as to ' 

year, and the price they would receive from a pur- | traders are complain 


chasing authocsity would be, at 25 years purchase, | their revenue maint 


£125,000. |} to make a right sé 
r ) 1 } a y } j f 
Company No. 2 also se'l 100 millions, but have the | by th _ sah 
extravagant capital of £100,000, or nearly £10 per ton | CX©Felse care ana ju 


of coal; the dividend amounts to £10,009 a year at revenue and to us 
, } 

10 per cent., for which they would receive £250,000, | portant t 

or double the amount of No. 1, or even if half the | “00 88 well ast 


capital was at 7 per cent. they would then receive as 


dividend £3500, and as purchase-money £212,500, 
i 125 f a!l the sources fron 
against £125,000 in the other case. f all th f 
+ : chal 6 pon it t } 
Where is the justice of this, and how can any gas 


company be expected to exercise such a high standard | 


. second is the annual ex; 
of exalted virtue as to reduce their capital when pui- | = 
. ‘ }as 18 suticient to mal 
chase on this system isin view? It may be thought ; : 
‘d thoroug! od ord 


that my illustration is much exaggerated. but such is | 
3 , portions of the pial { 
not the case. A transfer has just been effected under t r 
: ods ;} out, they snouv be 
the following circumstances: The company’s able | : 
: ™ In Cases where a 

manager has for years been working with the view to | 


to replace that wl 
reduce the capital to a thoroughly sound basis, and : 
: ? : | additional gas-produc 
has succeeded in bringing it well within the £5 limit, | 


and in getting in addition a large excess of plant 


F 4 almost waste of time 
he counsel employed to conduct the case before the | ae 

2 ‘ yrinciple, it 1t 31s ne 
Arbitrators was unable to secure more than the usual I 


terms, although if the capital account had been run 
“4 to capital, an i whe: 
i 


up to £7 or £8 per ton, the share-holders would 


: almost the universal 
have received half as much again for the very same 


t | value or the origin co 
property. 
I I too great to be taken f1 
5 : ‘ 19 Pay] é s in § , 
What, then, isto be done? Parliament has, in 8] Qpore this is th ist 


measure, caused, and has undoubtedly sanctioned, tablished. writing off fr 
the past expenditure on capital. It may be wise to} 


reduce this, and it is quite fair to effect the reduction | 7% gnonld be 


| members 
out of revenue, but as to future expenditure on capi | are erected. the chat 
tal account there ought to be no doubt. will be. merely nomin 
. : | . 
Capital nay be lost by the construction of more ex- | and right to charge a 
pensive works than are necessary ; and that there is a | amount for rey ul 
, 


tendency in this direction there can be no doubt. Ha- | the capital by writing 


man nature likes grand things, and committees of|if this cannot be d 


town councils, with the rates, as they say, behind | ditional plant and extens 


\ : . } 
them, as well as boards of directors, are not free from} In the appropriation 
this infirmity. They are frequently carried away by | ance of works, 


there wW 
an imposing appearance, when something much more} and certain sum each 
simple and less expensive, while equally good, would | sometimes happens that 


answer the purpose. Contractors and manufacturers | in a single year, as, for 
naturally throw their influence into the scale in favor| has to be renewed 
of expensive plant, and I can find no fault with them | erected in the 


for doing so, except with those who find in it a larger | is a charge t 


margin for the exercise of the bribery to which some | and, in the other case, 


of them owe a large portion of their business, as one | gasholder, so much shor 


se 


who signed himself a ‘‘Commission Abolutionist,” in | will represent the ori 


a letter he addressed to Zhe Time s, confessed that he | Pupposing a sn ill holder 


had made his business, to a great extent, by this sys- | a larger one is erected 
tem, and then endeavored anonymonsly to kick over | £7,00) is chargeabl 
the ladder by which he had mounted to prosperity, | Tevenue 


Taking the gross rever 


carefully collected, and 


required in the ordinary 


capital, the rest being bo 


common practice to cana 


nuotil the whol is liqu 


Dn 
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the various Acts of Parliament pro 

pr tion-fund for mee ting such cases ; 
tly it very commonly happens that the 
3 cha 1 to capital, thus making the 

00 as the amount expended on 

while it only worth £10,000. The 
pense unt, to liquidate the £3,000, 


ler these circumstances, be a proper thing 
Anytlhir in fact, being better than to 
to stand as part of the capital 


t how for it; but suspense accounts 


Gas-Wor Clauses Acts provide that, after 
is, and filling up the reserve-fund, 
hall » to the consumers, in the 

luction in the price of gas, overlooking 
the necessity for a depreciation-fund, or a 


hould be the first object of 


| ! tion I am able to make is that, 
p the reserve fund, a moderate surplus 

| illy accumulated and carried forward 
year as an undivided balance. I do not 

c objection could be taken to this course, 

l t balance did not assume unreasonable 


That am objection would be taken is 


most unlikely, seeing that any action by tbe Author- 
ler the act of 1847, is rarely, if ever, under- 
,.| taken to compel a reduction of price. Such action, 


t such fund, accumulated honestly for the 
n indicated, would now be far less likely 


that recent legislation leaves the 


} perfectly free. I could give in- 

: vhere the undivided balance hus been of the 

t to both Companies and Consumers, 

viding a fund for the former out of which to meet 

harge, which must otherwise have 

t by ann ease in the price of gas. J say, 

_ vid ich a fund in advance, out of 
harges for abnormal repairs 

The last charge upon revenue is the dividend. 

Phe ¢ nditur n the ordinary working, together 

epairs and on the sinking-fund, when 

having been deducted from tle gross rev- 

the | I only, whatever that may be, is 

ble for dividend, any remainder going to form 

fund. If the principles enunciated here 


1 upon, there will be but little fear that, 
nceivable circumstances, the net rev- 
insufficient for this purpose, but I can 
umstances in which, if sound principles 
| in prosperous times, the dividends may 

be serious!y reduced, but destroyed. We 

ght, because circumstances are in our 

r, to neglect those principles on which alone a 


founded ; those principles must 





st mere expediency, and they 


“a dO¥O! - : n the end, be found to work the greatest good 


14 , f t] reatest number, 


In conclusion, I must ask you to forgive any ap- 


for repa f rs | parent dogmatism in this paper. I have no desire 
fair whatever to foree my opinions upon you, althongh, 
, re vhen called upon, Iam bound to express them, If 


unsound, I shall be glad if you will refute 


) t if tl are right, I hope they will be gen- 
; f y adopted, and that, in adopting them, increased 
f prosperity may result to the Members ofthe British 
f ré f t ! t G Managers Association. 
if i \ i lo be continued, ] 





On the Subject of Gas Lesakage.—Mr. Wood- 


engineer tothe borough of Leeds, says :— 


I new The unaccounted-for-gas in Leeds is 154 per cent. 

tire venue er ) miles of mains, about 80,000 service pipes, 

t of f t 1 60,¢ meters. ‘The length of mains and other 
l t venue as. ite enumerated are greater in proportion to the 
va holde sale of gas in Leeds than in any town I am aware of 
t I ts ] in England. In Manchester and Birmingham, for in- 

t ) tar ut the same length of mains and the 
Ly] ul 0 to same number of meters, there is fully double the con- 

sumption. —/ é 2 
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Gas Notes From Ohio. 


(Special Correspondence of the AMER, GAs-LIGHT JOURNAL.) | 


Cotumsus, Aug. 18, 1878. 


as snakes are proverbially said to be in blackberry 
times. From here and there, however, I hear a 
spasmodic, jerky howl about the ‘‘ thieving, stealing, 
cheating, swindling, corrupt gas monopolies. I 
never heard a good word said about a gas company in 
my life. It isn’t the fashion to speak well of a gas 
I firmly believe that if some courageous 
individual would venture to state in a crowd that he 
knew of a gas company that was honest—that dealt 
honestly with its patrons—that he would be immedi 
ately seized upon, tarred and feathered, and banished 
outside the corporation line. 


coropany. 


It is one of the incon- 
gruities of human nature for people to condemn the 
most that which they know the least about 
such is my observation. 


at least, 
I have seen it in politics 
A political opponent is eternally damned by men 
who never saw him in their lives, and are totally ig 
norant of his life and character. 
social life. 


I have seen it 
The villanons tongue of gossipy slande) 
is set to wagging, and the characters of men and 
women are blackened and befouled all over by peopl 
who are so ignorant of the party they talk about that 
they could not tell you whether his or her hair is red 
or black. I have seen it in the church. People who 
profess religion, and who should constantly have 


In 


Gas items in the West are not as plentiful just now | 





f 
within their hearts a teeling of that ‘‘ sweet charity ’ 
which ‘‘ covereth a mu'titude of sins,” have attacked 
with savage bitterness the religious life of 
brother or sister of whose daily records they are as | 
destitute of knowledge as their hearts are of that | 
‘touch of nature which makes the world kin.” And | 
it is the same way with gas companies. People who 
are so totally wanting in ordinary knowledge that | 
they couldn't tell me, if asked the question, whether | 
gas is made from coal or the residuum of a dead | 
mule, will Llatherskite and talk about the dishonesty 
and corruption of gas companies with a profundity of 
gab that would make old Socrates himself stand back 
abashed and hide his head under his toga for very 
shame of his great ignorance. 
The number of men out here in the West who havs 
** positive” knowledge of the actual cost of making 
coal gas in every known locality in the United States 
where the article is consumed, is large enough, if 
organized as an army, to overrun and “lick ” Tur- | 
key and Russia combined in one day, or even to an 
nibilate the tramps in this land of 
Liberty and Freedom in the short space of twenty- 
four hours—provided they didn't in 
sanguinary proceedings to tell some one just 
much to a cent it costs to make gas. 
Impulse and motive are the great levers of life. 
In the act of any man, discover the motive, and you 
solve at once his honesty or dishonesty. 


some 





innumerable 


stop 


how 


Impulse 18 


generally honest, but devilish unreliable. In the 
universal and everlasting cry about ‘‘ gas monopo- 
lies,” both motive and impulse are to be found. 


People are like sheep. Let one old ente and cunning 
ram at the head of the flock begin to bleat and ery 
bah! bah! and all the rams and lambs and ewes of 
the herd will immediately see the necessity of crying 
bah! too, without any reason for it other than that 
the intelligent odorous and shaggy old ram at the 
front commenced his how]. 

I have seen this homely aphorism (if I may be al- 
lowed to apply the word to my assertions) beautifully 
elucidated on a crowded or “last discount day ”’ in 
the offices of various gas companies in different cities. 
One consumer, with a little more cheek than the 


others, will elbow his way through the crowd regard- i interesting. 


| the ward bummer stands on the street corner and in 


| search for his motive. 


their | 


loud voice, and language not as sweet or choice as 
that used by David of old when he sang his rhythmi 
that 


he knows it is, ‘‘ because his neighbor on the square 


cal Psalms, will swear that bis bill is invorrect; 


below him didn’t burn half so much gas, and ha3 a 


d——n sight bigger family than he has. That} 
‘* every bill is made out by guess work;” that ‘ gas 
companies were got up on purpose to rob the people ; 


are a thieving set; are robbers, extortioners,” 
ae. ; 


and it only ought to be #1. 


«e., 
that he knows its so ‘‘ because his gas bill is $5, 
Then the gentlemen, 
having delivered himself of this weighty and Sam 


Wellerian argument, will crowd his way out 


| complacently under the plaudits and the ‘*‘ that’s so 


of the persons around him, and imagines himself a 
hero. Immediately, the ram having bah-ed, the rest 


of the flock 


commences; and each and every consumer will tell 


crowd up, and then a general bah-ing 
the same story about his bill being bigger than his 
neighbor's, &c., though, perhaps, in a milder way. 
Che old ram who spoke first has.a motive, and that 
is to glorify himself before the crowd ; to prove him- 
self a bold, brave man, as it were, ‘* not afraid of any 
d——d corporation,” while the meeker sheep com 
mence to bleat from impulse, being impelled by the 
talk of Old Ram, and speak simply because the ram 
did, not because they have a just complaint. 


When a Councilman or Alderman takes his stand 


upon the floor of the council chamber, and proceeds} 


to deliver hiu:self about 


rights of the people, the over-burdened ‘ax-payers, 


search for his motive. Whena member of the Leg- | 


islature arises from his seat, and, with one hand rest- 
ing gracefully on the protrnding portion of bis person 
which is located onder his coat tails, and the other 
holding aloft a hugh roll of manuscript, reads there- 
from an argument (? 


late the Price of Gas, 


in favor of his bill ‘‘ To Regu- 


search for his motive. When | 


| 


billingsgate style barangues abont gas monopolies, 


With one and all the motive will be the same, and 


there is only one name for it—blackmail. Examine 
their palms, and they will be found to be itchings 
Ones ; 


devilishly so. The employees of gas com 


pauies undoubtedly make mistakes; but who does 


not? In the employ of gas companies will be found | 
persons who are discourteous, impudent, and dis: | 
unfortu- 


agreeable ; but this same kind of creatures, 


nately, are found everywhere. The error of one 
employee, or the impudence of another, should not | 
be the canse of a wholesale denunciation of one or all | 
gascompapies. I know that many of our gas com-| 
panies have rigid roles as regards their consumers, | 
and some that are unjust, and give good cause for 
complaint ; but my observation is, (and I have had | 
no small acquantance and knowledge of gas corpora- 
tions), that in all their dealings with the public they 
use every effort possible to satisfy the great number 
of people with whom they come in contact, and are 
thoroughly honest in their business with consumers. 

I believe that gas companies in general deal more 
honestly with their consumers than private business 
houses do with their customers. 

Detraction is an enemy that all prosperous people 
or combinations have to fight. The ignorance that 
people in general have of the business of manufactur. 
ing gas, and the continual hue and cry against gas 
companies by blackmailing newspapers and black- 
mailing politicians, are the two principal causes of al 
their troubles with the public. The Sixth Annua; 
Meeting of the American Gas Light Association, to be 
held in New York City, October 16, 17 and 
be well attended by members from the West. 

The generous hospitality of the Cincinnati Gas- 
Light Company, under the direction of its efficient 
and genial President, Gen. A. Hickenlooper, at the 
meeting last year in Cincinnati, is pleasantly remem. 


will 


18, 


bered by all who were in attendance. 


The papers 
read at that meeting were unusually instructive and 
It remains to be seen what kind of | 





, smiling 


| 
| 


Western 


**the gas monopoly, the} 
|card calling a meeting of Gas Works Managers and 


| less of the rights of those who precede him, and in g/| cheer and hospitality New York will offer her visitors 


However, no one doubts what it will be 

I am informed that members in the West are pre- 
paring papers and articles on various subjects to be 
read at this meeting, that will bring up numerous 
new topics for debate. 

These meetings, for interchange of thought, cannot 
help but be prolific of good, not only intellectually, 
but in establishing a feeling of good-fellowship among 
the representatives of the various gas companies of 
the United States. At such meetings our imperfec- 


tions are pieced out with the thoughts of others. 


UBIQUITY. 





The Western Gas Managers’ Association, 





om 

A CALL FOR THE ORGANIZATION OF A WESTERN GAS MANA 
GERS' ASSOCIATION, 
Sr. Lovis, Mo., July 31, 1878 

J. O. Kiya, Esq., Supt. and Engineer Gas-Light 


Company, Jacksonville, Il. :— 


Dear Sir:—The benefits accruing to Gas Mana: 
gers and Engineers located in the Eastern States from 
the workings of the ‘‘New England Gas Managers: 
Association,” are evidences to the undersigned of the 
necessity of founding such an organization in our 
The National 


done incalculable good, but does not, in many re- 


country. Association has 
spects, reach the requirements of Western Managers. 


We respectfully request you to issue a circular or 


Engineers in the Western States, to be held in St. 
Louis, Mo., upon the days of the 15th and 19th of 
September, 1878, for the purpose of organizing the 
‘* Western Gas Managers’ Association. A cordial 
welcome will be extended to visitors by the Gas Man 
agers of St. Lonis, 
Yours, very respectfully, 
T. G. Lanspen, 
Eng. and Supt. St. Louis Gas Works, 
Harry E. Criarg, 
Sapt. Kansas City Gas Co. 
J. C. ZaBRIskI, 
Eng. and Supt. Laclede Gas Co. 


R. SPENCER, 
Sect. and Supt., Burlington, Iowa. 
R. WoopMANSEE, 
Supt., Davenport, Iowa 
Wa. WALLACE, 
Supt., Lafayette, Ind. 
H. Sracy, 


Eng. and Supt. Indianapolis Gas-Light Co. 
Perer Correy, 
Supt. Pecria Gas-Light Co 
L. A. Hat, 
Supt. Gas Works, Louisiana, Mo. 
A. W. Litt eron. 
Supt. and Eng. Gas Works, Quincy, Ill. 
JACKSONVILLE, Inu., Aug. 20, 1878. 
Messrs. T. G. Lanspen, H. E. Cuarx, J C. Zaprisxt, 
R. Spencer, and others :— 

Gentlemen Your request that I sbould issue a 
circular or card calling together the Gas Managers 
and Engineers of the West, for the purpose of insti- 
tuting a Western Association, reached me this morn- 
ing. benefits to 
derived from such an organization, I most cheerfully 
comply with your request, and truly hope that all 
Managers and Engineers in the West will make extra 
efforts to meet with us on the 18th and 19th of Sep- 
tember 


Feeling, as I do, the great be 


as named in the request above), that the 
organization may be full and complete. 
Very respectfully, 

J. O. Krxa. 


JACKSONVILLE, Inu., Aug. 21, 1878. 


In accordance with the above, I earnestly request 
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NEWCASTLE AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE 


NEO W © 


ASTILE 


ALSO 


PREPARED 


FOR THE BEST QI 


COAL, (NEW 


ERS FOR 


PELTON), 


PROVINCIA GAS COALS, 


DELIVERED AT ANY PORT IN 


We supplied nearly 100,000 tons of Provincial Coal to some twenty 


10,000 Cubic Feet of 16 


JAMES D. PERKINS. 
Fr. SEAVERNS, 


and hope that all Managers and Engineers of Western | 


Gas Works will make special efforts to meet with us 
in St. Louis on the 18th and 19th of September, for 
the purpose specified in the above correspondence. 
The hour and place of meeting will be announced in 
the Globe Democrat of the 18th of September 

J. O. Kiva. 


Supt. and Eng. Jacksonville Gas-Light and Coke Co, 





Pa.—The 
, has reached third sand, 
Allthe drills were 


The Oil Well at McKeesport, 
oil well at McKeesport, Pa 
aud a great flow of gas resulted. 


| 
i 
} 


thrown out of the well, and it was impossible to pro- | 


ceed with the work 


" | 
it escapes from the mouth of the well, and it can be | 


heard at the town, which is three miles distant. Tub 
ing was put down, conducting the gas some distance 
from the well, where it is burning, and at night illam- 


inates the whole country for a great distance. — Labor 


Tribur He, 





Prices of Gas Coal. 


Waverly You, ghio, gheny 5.25 


Moore's 5.50 
Shafton... cescovccesve 5.35 
Despard Marion...... 5.15 
Newburgh Orrel.....| @ 85 at Baltimore 
Murphy Run.......... 5.25 
Chesapeake and Ohio | 
Agency Coal........ 5.25 £.00 at Richmon 1. 
Newcastle es 3.75 @ 8.85 
Provincial.......cs:ecc..... 4.15 @ 4.50 
Cannelton Cannel....... 10.00 
EUG BEGEE: oncekcoucecacses 8.00 





Advertisers Index. 


GAS ENGINEERS, 


The gas makes a great noise as | 





Page, | 
William Farmer, New York City. 112 
George W. Dresser, New York City.. ...... ‘einai 112 

GAS WORKS APPARATUS AND 
CONST RU CTION, 

Herring & Floyd, New York Citv..... 115 
r. F. Rowland, Greenpoint, L. I. eid aceiipiii alge’ .. San 
J. W. Starr & Son, Camden, MW. don... cccccccccce cc 115 | 
Deily & Fowler Philadelphia, Pa... .......... “ 67 
Kerr Murray, Fort Wayne, Ind..... 3 ‘ 115 
George Stacey & Co., Cincinnati, Ohio,..... ss 115 
Brown & Owen, Philadelphia, Fa......... 115 


Mackenzie & Sayre Man’f’g Co.. , 
GAS AND WATER PIPES. 


McNeals & Archer, Burlinzton, N. J.... ae 1i4 
Gloucester Iron Werks, Philadalphia, Pa...,.. 114 
Robt. Campbell & Co., New York City.. ~eee. San 
James Marshall & Co Pittsburgh, Pa..... ; as 26 
R. D. Wood & Co., Philadelphia, Pa.. ...... 114 
S. Decatur Smith, Philadelphia, Pa...... .. ; 114 
Hi. R. Smith & Co., Columbus, Ohio,.................. ll4 
William Smith, Pitteburgh Pa......... ........ vi oe ae 
Bi GB, Beeman, TnemnOre, BAG. oo icc ciccvccccesseseccce IM 
Warren Foundry and Machine Co...........ceccescosces 1f4 
PIPE CUTTING MACHINES. 
A. C. Wael, GpmeeGh The Bie — sxesscuncsccecises 
RETORTS AND FIRE BRICK. 
J. H. Gautier & Co., Jersey City, N. J.......... be 116 
B. Kreischer & Sons, New York City.......... ane 117 
Adam Weber, New York City...... Dili De ataie: pha 116 
Gardner Brothers, Pittsburgh Pa... Senco’ 116 
Laclede Fire Brick Works, St. Louis, Mo. . 116 


Brooklyn Retort and Fire Brick Works... 


__ Ciry OF 


five different ¢ 


-2 Candle 


PERKINS & CO. 


Borgner & Obrien, Phila, Pa 
Evens & Howard, St. Louis, \ 

GAS METERS 
Harris, Griffin & Co., Philade 
American Meter Co,, Philadelr 
W. W. Goodwin & 
Harris, Helme & M 


Charman Valve Manufact 
Ludlow Valve Manufacturing ¢ ; 
EXHAUSTERS. 


P. H. & F. M. Roots, Conner 

Smith & Sayre Manufaetu g 
GAS COALS. 

Penn Gas Coa a) ud 

Partnership Notice, Perk 

Cannelton ( il « . 

New York & (¢ veland Gas ¢ 

Newburgh Orre 

Despard Coal Cr Baltimor Ma 

Tyrconnell Coal Co., Ba 

Fort Pitt Gas ¢ 


GAS SCREENS 
Jas. P. Mahan, Boston, Mass 
RtRNEERS. 
C. H. Meyer & Co., I udely 
C, Gefrorer, P vile 1. Pa 
PROCESSES, 
Gwynne Harris, New York ¢ 
Lowe, Philadelphia, Pa 
GAS FIXTURES 


CELMENT. 


BOOKS, 

Cathels, Gas Consumer’s M 
How to Burn Gas 
Scientific B 
Fodell’s Book-Keeping 
Gas 

GAS MACHINES. 
Walworth Manufacturing Co. Bost 
Springfield Gas Machine ¢ New \ 





WANTED. 
A FOREMAN 


e 4 


ONTARIO, CANADA. 


The party applying must 
quainted with gas making in 
tion, with testimoniais, to | 


20th Sept. next, to 
THOMAS DHROULGHT., 


FOR SALE. 


‘Small Station Meter. 


CAPACITY, 750 FEET PER HOUR. 


SAS. T. SUTTON, 


| PEEKSKILL GAS WORKS PEEKSKILL, N. Y. 


Lonpvon Gas Co.. 


STATES 


These s will yield in practical use fally 


Gas---40 Nissdiote Coke. 


15 SOUTH STREET, 


C+ A. & 


We would respectfully 
call attention to a pam- 
phlet which we have pub- 
for distribution 
cas consumers, In 
in- 


NEW YORK, 


lished 
among 
the expectation of 
creasing the Gas Con- 
sumption, by answering 
the questions most often 
asked the counter, 
as well as for introducing 
the use of gas for Cook- 
ing, Heating and Manu- 
facturing purposes. 

We would solicit) an 
order, feeling sure that a 
promotion of knowledge 
auong the public gene- 
‘ally of the ease and com- 
fort of Gas, in its many 
will increase the de- 
mand, and largely repay 
the small cost of distribu- 
tion. 

We will print 
your tnprint, and) with 

ch alterations as you 
may wish, inany quantity 
at the following rates: 

500. . $20 


1000. . . 385 
2000. 60 


Single copies 10 cents. 


over 


US@S, 


with 


Copies furnished from 
this Office direct. 
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FARM#R’S PATENT BYE-PASS DIp-rIPE. 


WiIitLiIiaA Mi 


KA RMER, 


ARCHITECT AND CENERAL CAS ENCINEER, 


ROOMS 


WILLIAM FARMER may be consulted upon 


S7, 89, 91, 111 BROADWAY, NEW 





00 





all matters relating to the Manufacture of Illuminating Gas 
and Estimates for the Erection of Gas Works of any Capacity, 
Having made the Construction of Gas Works 


a Specialty, perfect satisfaction can be guaranteed 


Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 
Sole Agent for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINA'LTING GAS. 





YORK, 


Will furnish Specifications, Drawings, 


and will erect the same either on Commission or by Contract. 


PATENTEE OF THE FOLLOWING INVENTIONS. 


EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. 
HYDRAULIC MAIN for Reducing Pressure on Retorts. 


Naphthaline. BYE-PASS DIP PIPE for reducing the Pressure on Retorts, Etc., as per cut above. 


for Scrubbers and Washers, Etc. 


MOVABLE DIP PIPE tor Reducing aud Eqnalizing the Pressure on Retorts. 
etted) for Economizing Space and Building Material 


DUMPING BARROW for Wheeling Coal, Coke and Lime, Ete. 
ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the Tar, Ammonia, and 


SELF-ACTING WATER DISTRIBUTOR 
TOWER SCRUBBERS (Jack- 


DUPLEX CENTRE SEAL tor Keeping all the Boxes in a set continuously in action 


REFERS BY PERMISSION TO THE FOLLOWING GENTLEMEN. 


Professor B. SILLIMAN, New Haven, Conn. 


GEN, A. HICKENLOOPEKR, President Cincinnati Gas-Light Co., Cincinnatti, Ohio 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. ¥ 


C. CEFRORER. 


Manufacturer of 
GAS BURN FE Ft™ 
GAS HEATING AND COOF ING APPAHATURS 
FITTERS’ PROVING APPARATUS. Et 


No. 248 North Bighth Street, Phi'ade'nh* 


GEO. W. DRESSER, 
CIVIL ENGINEER. 


YRIN(ITY BUILDING 


111 BROAUWAY 


WANTED 
TO BUY OR LEASE, 
A Coal-Gas Works. 
by a man who will manage the works personally. 


Communications to R. D. WOOD & CO., 
400 Chestnut street, Phila., Pa 


HOW TO BURN GAS. 


$10 per 1,000. 


ROOM ¥0 


ORDERS TO BE SENT TO THIS OFFICE. 


; D. HosTetTrer, President Pittsburgh Gas-Light Co,, Pittsburgh, Pa. 
GEN, CHAS. Koomks, President Manhattan Gas-Light Company, N. Y. C. VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 


Duke's Improved Gas Sree. | 


} 


| 


; 





19 Tremont Row, Boston, Mass. 


JAS. P. MAHAN, Treas 


How to Burn Gas. 


Under this title a neat little book has been is 
sued containing the paper of Mr. Jas. Somerville, 


S. L. Hustep, President L 
EK. VANDERPOOL, Engineer, Newark Gas-Light Company, Newark, N. J. 





as read at the last meeting at Cincinnati, togethe 
with a table, taken from Prof. Chandler's lecture 
showing the loss of light resulting from the use of 
shades, ete., of different kinds of glass, 

The book is intended for sale to Gas Compa 
nies to distribute gratuitously among consumers 
If Gas Companies can induce their consumers to 
use better burners and shades, one-haif of the 
fault-finding will cease. 

The price is $10 per thousand. Orders may 
be sent to the office of this Journal. 





aclede Gas-Light Company, St. Louis, Mo.¢ 


MITCHELL, VANCE & CO, 
Manufacturers of 
CHANDELIERS! 
And Every Description of 
GAS FIXTURES, 

Also Manufacturers of 


Fine Gilt Bronze and Marble Clocks, warranted best Time 
keepers Mantle Ornaments, &c,. 


Salesroom, S36 DROADWAY. 
NEW YORK 
Special designs furnisned for Gas Fixtures for Churches 
Public Halls, Lodges. &c, 


To Gas Companies. 
ANY COMPANY DESIRING THE SERVI- 
CES OF A 
THOROUGHLY PRACTICAL MAN, 
y= 
Engineer, Manager, or 
Superintendent, 


| Can learn Of one by addressing the office of this Journal. 


A permanent situation more desirable than a la-ge salary. 


| 
| Can furnish the very best of New Y..rk and New England ref- 


THE AMERICAN 
GAS-LIGHT JOURNAL. 


Three dollars. 


PER ANNUM, 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 


Of Pittsburgh, Pa. | 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


COAL, 


GAS 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL 
any point reached by raliroad or navigation. 
able terms, 


, to 
on most favor- | 
| 


General Oflice—89 Wood Street, 


| PENN GAS COAL 


ight 





GAS 


ah 


COALS. 


FE Hc 
x 


COMPANY 


rHEIR 


CAREFULLY SCREENED, 


A , , 
Ni) PREPARED 


PURPO SEs. 


FOR 





eRe Se Their Property is locat ) rheny Coal Basin, near Irwin’s and Pe Station. 
PITTSBURGH. PA. } ' a 1, ne Irwin’s and Penn Station 
. ‘ . he Pennsy!vania Railroad t } rheny River 
Branch Office—120 Water Street, eo ’ heny Rivet 
CLEVELAND, OHIO. OFFICES 
WILLIAM A. McINTOSH, President N -a9 , . - > 
‘ . No. 11 Merchants Exchange, Phil’: 90 é Stre J 
A. CARNEGIE, Vice-President. : : Se ae ) Wall Street, New York, 
W. P. DE ARMIT, Treasurer, PLACES OF SHIPMENT. 
THOMAS AXWORTHY. Agent . , . 
351-1y at Cleveland, Ohio Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
| 366-ly Pier No. 1 (Lower Side), South Amboy, N. Be 
THE NEWBURGH 
Orrel C Company, igs | 
Mines at Newburg, Preston County, W. Va. Ol WEST VIRGINIA, 
Company's Office, No. 52 8. Gay Street, Baltimore, Md. ; 
C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. Offer for sale f ' yat CANNELTON, Kanawha County West Vir. 
Cuas. W. Hays, Agent in New York, Room 7, Trinity Build inia delivered at RICHMOND 
ing, 111 Broadway. | ’ » ; “ TRY 
This Company offer their very superior Gas Coal at lowest ( \ N N i ( ) ‘“ ( A N LN b | 45 
market prices, 
It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of | acknowledged to be the 1 Inced in this country, a gross ton yielding 10,000 
good illuminating power, and of remarkable parity : one | ubic feet of GAS of 64°54 CANDLE POWI ‘KE 32 bushels, of good quality 
bushel of lime purifying 6,792 cubic feet, with a large amount | —_ . —— e 
4 4 = 2 . 
of coke of good quality. CANNEDTLDTON CAHING COAT, 
Ithas been for many years very extensively used by various , : sh et 
Gas Companies in the United States, and we beg to refer to MAXIMUM Y¥1J D, 5.06 feet of G pound of Ce A yield of 4°78 cubic feet per lb. 
the Manhattan, Metropolitan, and New York Gas Light Com- | —8®Y® 16 14-100 Candle-1 i 
panies of New York; the Brooklyu and Citizen’s Gas Light COKE, of very fine qua 1453 ; i from one ton of coal 
Companies of Brooklyn, N. Y ,; the Baltimore Gas Light Com- i . 
pany of Baltimore, Md., and the Providence Gas Light Com- | J. TATN [AL L, LEA, Treasurer, P. O. Box 1747 Philadelphia. 
as Providence, R. e ; ; (PERKINS & CoO., 45 South Street,N. Y. ; 
jest dry coals shippe d from Locust Point, wharves, and . r , ‘ Ql & . : 
prompt attaction given to orders for chartering of vessels. SALES AGENTS - D a W. JOB X& ¢ O., 91 State Stre et, Boston, 
224-ly n (H. W. BENEDICT & SON, New Haven. 


ivrsspncensavignidl NOTICE. 


THE DESPARD COAL COMPANY 


} he partners » heretofo 
OFFER THEIR SUPERIOR The partnership h 


| is hereby discontinued by mucu 
DESPARD COAL | Either partner i itaorl 
iINEW YORK,) 
To Gas Light Companies throughout the country. |N oh Hh. ( _ Aug t 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. | es oe 
BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in Harrison County, West Virginia, The business of the late firm 
Wharves Locust Point, f I 


signed under the st) P} 
45 South Street 


| ~ 
Man- | New York 


\ . 60 
Compaty’s Office, 15 German St., f Baltimore. ; 


Among the consumers of Despard Coal, we name: 


: Ang. Iist., 1878.) 
hattan Gas Light Company, New York; Metropolitan Gas Aug 
Light Compsny, New York ; Jersey City Gas Light Company,| : 
N.J.; Washington Gas L ight Company ; Portland Gas Light} The business cf the late firm 


Company, Maine 
*.” Reference to them is requested, 


undur the style of DAN/E/ 
91 State Street, ) 
August Ist, 


204-, 


a Boston, 1878 


P ' een the undersigned, under the style of PERKINS & JOB. 
lal COI I 
dt irm in | idation 
James D. Perxrns,) 
DanteL W. Jos. 4 
f P \ f bi VEW YORK, will be continued by the under- 
James D. PERKiIns, ?) 
F. SEAVERNS, JR. } 
f P} VS BOSTON, will be continued by the undersigned 
VW TO { 
DantEL W. Jos. 





TYRCONNELL GAS COAL., 
MINED 1N TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 S. Gay St., Baltimore, | 

CHARLES MACKALL, Secretary. | 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. | 
SHIPPING PorintT—Baltimore, Md. | 

| 

| 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ing power of over 16 candles, Forty bushels of very supcrio 
Coke, with little Ash and scarcely any clinker -ly 


FORT PITT GAS COAL 


This Company is prepare! to supply any amount of their | 
Celebrated Gas Coal 


to all points reached by rail or lake throughout the West. 


THE FORT PITT COAL COMPANY, 


FOR 7 


‘CHESAPEAKE AND OHIO RAILROAD 


COAL ACENCY. 


HE SALE OF THE SUPERIOR 


KANAWHA GAS COALS, 


Li 


ms () 


CANNEL, 


SPLINT, 
and STEAM COALS. 


| From the Kanawha and New River Re Line of the Chesapeake and Ohio Rai!roads. 
)FFICE, 337 LIBERTY STREET, . 
OFFICE, oat | Cc. B. ORCUTT, Secretary. {OFFICE No. 7 WALL ST., 
athe eRe FS J. J. GORDON, Sales Agents ( NEW YORK 
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M‘NEALS & ARCHER, 


BURLINGTON. N. J, 


Flange-PipeS 


CAST 


IRON 
FOR WATER AND GAS. 


JAMES P. MICHELLON, Secretary, 
WILLIAM SEXTON, Superintendent. 


Pirin 


DAVID S. BROWN, President. 
BENJAMIN CHEW, Treasure 


waa Wo ‘R MAY 
G — 


[GLOUCESTE ‘a WOH 
CST REI PE : 





= 


vise fas Wale Pies Sip Valves Fig Wyirans Gas Holders, &¢. 


Oflice No. 6 North Seventh Street, Philadelphia. 


ESTABLISHED 18056. 


WARREN FOUNDRY in MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 1558 BROADWAY. 


Cast fron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


436-1 
H, R. SMITH & CO., NATIONAL FOUNDRY 
COLUMBUS, OITO, AND PIPE WORKS. 
MANUFACTURERS O1 OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN 


AND WILKINS STREETS, 
PITTSBURGH, PA 


Wwe. SMITH, 


GAST TRON uA MATE lai 


agente CASTINGS, L AMP POSTS, heh 
> fr three inch and is 

eng aon ie. _ BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
all CASTINGS USED AT GAS AND 


HEAVY AND LIGHT CASTINGS OF ALL KINDS. WATER WORKS, 

DAILY CAPACITY 125 TONS We offer special inducements to parties wishing to pur- 
—_ “ ‘ Works rs \delnedl otis at > tang | chase. My Pipe is Smooth, regular in weights, and cast ver- 

ing in this city, giving us unequalled facilities for sl ~~ 


all points, at the lowest rates f 


freight. i 6” SEND FOR CIRCULAR AND PRICE LIST. aa 





Manufacturer of all kinds of GAS and WATER PIPE! 


8 N. 8.—Pipe from 3 inch and upwards, cast in 12-ft. lengrths, 





R. DD. WOOD & Cec?., 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 


FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 
400 Chestnut Street. 
JAMES MARSHALL & CO. 

Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 


— 











Office, No. 23 Nineteenth Street, 
Pittsburgh, Pa. 





N.B.—Pipes from $-incn and upward cast in 12 ft. lengths. 
| ta Sond for Circular and Price List, 


EXGENIRON WoRy, 


ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES 
| FOR WATER AND GAS, ; 
Valves, Fire and Dock Hydrants, 

Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 
Office 112 Leonard Street, N. Y. 


B. 8S, BENSON. 


MANUFACTURER OF 








Cast toes esos and d Fittings 


AND 


Gas and Water Mains. 


All sizes from 3 to 30 inch cast verticallyin 124 feet lengths 


Office & tractory 52 East Monument Nt,, 
BALTIMORE, MD. 


Ss. DECATUR SMITH, 








CAST IRON GAS WATER PIPE 
| Foundry, Cor. of a a Streets, 


| Several Thousand 2, 3, 4, 6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand, for immedinte delivery. 


{| SFITTINGS FOR GAS AND WATER MAINS gg 


Works, ISth, (9th, 20th and Kailroad Street. 


——— 
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MURRAY & BAKER, | 
Builders, 
And Contractors for the Erection of 

Gas Works, 
MANUFACTURERS OF ALL THE LATEST AND 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 
TION OF COAL GAS, 


Practical 


MOST 


Ss” WORKS AT THE RAILWAY DEPOTS, 


FORT WAYNE, INDIANA. 


We manufacture Bench Castings, Washers, “The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works. 

As Mr. Murray 18 4 Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings. 


We would respectfully invite Western men to call and see | 


our patterns and works here, MURRAY & BAKER, 


Fort Wayne. Indiana 


GEO. STACEY. HENRY RANSHAW WM. STACEY 


GEO. STACEY & CO. 
' MANUFACTURERS OF SINGLE AND TELESCOPIO 
| GAS-HOLDERS, 


AND ALL KINDS OF 
Cast and Wrought Iron Work 


Used in the Erection of Gas and Coal Oil Works, 


Foundry on MILL STREET; Nos, 33, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREET Cin- 
cinnati, Ohio. 
REFERENCE. 


Baton Rouge, La., Gas Uo, 
Saginaw, Mich., Gas Co. 
Oshkosh, Wis., Gas Co. 
Peoria, Ill, Gas Co. 
Quincy, Ill., Gas Co. 
Champaign, Ills., Gas Co, 
Carlinville, Ill, Gas Co, 
Bowling Green, Ky., Gas Uc 
Hamilton, Ohio, Gas Co, 
Vicksburg, Miss.. Gas Co 
Denver City, Gil., Gar Co, 


Cincinnati Gas-Light Co. | 
Indianopolis Gas Co. 
Dayton, O., Gaslight Co, 
Covington, Ky., Gas Co. 
Springfield, O., Gas Co. | 

: Terre Haute, Ind., Gas Co. 
Madison, Ind., Gas Co. 
Kansas City, Mo., Gas Co, 
Topeka, Kansas, Gas Co, 
3urlington, lowa, Gas Co, 
Nashville, Tenn., Gas Co. 





R. T, Coverdale, Fing’r Cincinnati and othera. 


BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Gas ald Water Works Supplies, 


Particular attention given tothe alterations of old works 








Estimates and Drawings furnished. 
Address all communications to 





N. W. Cor. 12th and Noblis Streets, 


420-ly PHILADELPHIA. 








Proprietors of P. W. MACKENZIES PROCES 


434—1y 








Gas from Ordinary Gas Coals, enriched with Cannel or 


Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Et 





Ss 15 





HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACT 


ALL KINDS OF CASTINGS 


VD 


APPARATUS FOR GAS-WORKS. | 


BENCH CASTINGS 


1842, DEILY & FOWLER 1878. 
LAUREL IRON WORKS. 
ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


‘MANUFACTURERS OF 
CAS HOLDERS, 
SINGLE AND TELESCOPIC—WI1TH cAS1 
OR WROUGHT IRON GUIDE FRAMES. 


( 


from benches of one } i | We are prepared to furnish Holders, Wrought Iron Roof 
WASHERS: MULTITUBLAR AND _| Frames, Bench Castings, Condensers, Scrubbers, Purifiers, 
: | Drips, Bends, Tees, and all other Iron Work connected with 
AIR CONDENSERS : CONDEN- Gas Works. Previous to 1868 our Mr. D. built nine Gas Works 
SERS; SCRUBBERS, } and fifty-four Holders. Since that date we have built three 
wet and dry), and Gas Works and forty-six Holders, We superintend in person 
EXHAUSTERS tt rection of all our work, and would refer to the Gas Com- 
for relieving Retorts from pressure | pa s at the following places, where we have built Holders 

BENDS and BRANCHES } si 6 

} 


of all sizes and descript 
{ 


| _ 
PATEN’ 
RETORT 


FLOYD'S 
MALLEABLE Lib. 


SABBATON’S PATENT 


Barnesville, 0. 
Franklin, Ind 
Jacksonville, Lil. 
Joliet, Il. 
Lawrence, Kansas, 
Jefferson City, N. O 9 La 
Algiers, N. O., La. 
Kalamazoo, Mich 
Buffalo, N. Y. 





(2) 


atasaqua, Pa. 
Kittanning, Pa. 
Hazelton, Pa.J 
Freeport, Pa, 
Huntingdon, Pa. 
Pittston, Pa. 


FURNACE DOOR AND FRAME, Bethlehem §8). Pa. | Ogdensburg, N. Y, 
i Sharon, Pa, Waverly, N. Y. 

7 ,p-aq ar r Canten, Pa Little Falls, N. Y. 
| SELLER’S CE) NT Annapolis, Ma, Penn Yann, N. ¥ 
| for stopping leaks in Retorts Parkersburg, Wes, Watkins, N. Y. 

Lynchburg, Va. Gloucester, N. J. 
| GAS GOVERNORS Youngstown, O Salem, N.J. 
Steubenville, O, Mount Holly, N. J. 
|} and everything cennected with we Gas Works, a Zanesville, O. Plainfield, N. J. 
| low price, aud in complete order Mansfield, 0. Englewood, N. J. 
N.B.—STOP VALVES f s— | Marion, O | Dover, Del. 


very 
SILAS C. 


Cc 


low prices, 
HERRING. 


ONTIN 


~ 


— a 


GASHOLDERS OF 


NATIONAL GOAL GAS COMPENY. 


320 Broadway, N. Y., Rooms 50, 51 & 52, 





ANY MAGNITUDE. 


Elevator on Pearl Street 


H,. P. ALLEN, President. 


The process known as GWYNNI 


RRIS it from 
most essential improvements roy 


HA 
more i 


AN H 









ALLEN-HARRIS, or AMERI( YI R N process 
for making ‘‘ Water Gas,” bythe de yositi of super- 
1eated steam, in fire-clay ret s, set similar those in 
Coal Gas Works, is an established su s More than One 
Hundred Miilion cubic feet of gas ive en made nder 
this process, and for permane i 1s W is 
economy both to ther n and ner, it 8 
rior to any gar made | any oth nethod 

Our process is not inter it itinu 8 The st 
and the oil are admitted in e retorta by gauge cocks, 
run for days without chal \ he aterials requires 
besides the steam, are 17 lbs. of hr al ar Cl 
844 gallons of Petroleum or Naphtha, pe fe rij- 





llant gas, 


tights for sale. Inquire of the 


S AND APPARATUS for making Illumir 
Also, Mackenzies Process fo1 
Also 


Oil. 


P. W. Mackenzie’s New Engine and Boiler. 


| JESSE W. 
a 


lleaire, O, Pittsfield, Mass. 


Meriden Conn- 


se 
Athens, O 


ENTAL WORKS. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y. 
ENGINEER AND MANUFACTURER 
GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution Plans and Specifications prepared, 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories. 


OF 


of Gas, 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St,, 
where a member of the Firm can be secn 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses. Retorts and all castings re- 
quired for setting them in,the latest and most improved 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTER® 
for relieving the Retorts from pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying capacity. 


=< = = =[—[S = 7 ‘Wrought Iron Lime Sieves 
MACKENZIE & SAYRE MAN'’G CO., 


141 BROADWAY, NEW YORK. 


Gas Works, Smelting Works & Machinery. 


for Purifiers. Station Meters of all sizes, 


GAS HOLDERS. 


TELESCOPIC AND SINGLE 
With cast tron guide and suspension frames, GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from 1¥ to 
48 INCHES DIAMETER, for WATER or GAS, Street Main con- 
ms, Such a8 BRANCHES, BENDS, Drips, SLEEVES, etc. 


ne 
STOP VALVES, from 8 to 30 inches, for both Water and 
Gas. 


Wrought Iron Work. 


All the Smith and Skeet Iron work required in and abou 
| Gas Works. 226-tf 


STARR JESSE 'V StTaxr, '? 
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IMPROVED GAS EXHAUSTER, 
WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manufrs, CONNERSVILLE, IND. 
S. S. TOWNSEND, General Agent, 6 Cortlandt st. NEW YORE 
COOKE & BEGGS, Selling Agents. 6 Cortlandt St., N. Y. 























ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire. and can not get out of o: Aer 
. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsids 
. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 
Send for Illustrated Catalogue, giving details of capacity. speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 
J. H. GAUTIER & CO.. LACLEDE MANHATTAN 





CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, GAS RETORTWORKS RETORT WORKS. 
y ’ r r , - CHELTENUAM, MO. ADAM WEBER, 
Jd E RSE ) CT T') s N . ee Hand and Ma hine made Re torts and Settings, Superior (Su ‘essor to MAURER & WEBER.) 
MANUFACTURERS OF Fire Bricks for Siemans Gas and Glass Furnace. Bricks 


‘ PROPRIETOR, 
ind Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace 3 
: Office and Works, l5th Street, Avenue C. 


aud Cupola Tiles, Etc, 
a eas OE EE Oe Ie FIRE BRICK AND TILES, 
Gas House Tiles, " Glass Pot Clay. Fine Ground Cla yend Fire Bricks. Sewer Of all shapes and sizes, 


Pipe, Etc. FIRE MORTAR, CLAY AND SAND. 


a 7 901 Pine Street, St. Louis, Mo, | ga Articles of every description made to order at short 
Fire Bricks, Etc. Etc. 642 ' notice. ‘ 1)5t. 
Ground Clay, Fire Brick an¢é ieee 


ry ° mn Works : 
Fire Sand in Barrels, LOCKPORT, PA. Established 1864. MT. SAVAGE JUNCTION. MD, 
ALWAYS ON HAND. 


a J. M. GAUTIER, CARDNER BROTHERS, 
BrooklynClayRetort  Malulacturers of Clay Gas Retoris and Retort Settings, 








AND “STANDARD SAVAGE” 

FIRE-BRICK WORKS. Fire Brick, Vile and H‘urnace Blocks, 
Manufacturers of Clay Retorts, Fire Bricks, G is Hous .ND 

aan onnee da, ie — _ — = A : — os “| - M ~ 44 . A. 

on — Manufa tory “Vat Dyke, I y abeth, Richar 7 and S$ le Ag ent for New England, MINERS AND SHIPPERS OF FIRE CLAY. 

Partition Streets, Brooklyn, N.Y. Office, No, 88 Van Dyke C. H. SPRAGUE, 

Street, 


86 Stete Street. Boston. 9 OFFIC!‘ No. 376 PENN AV’E,, PITTSBURGH,PA. 





Es 











a 
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A. C. WOOD’S 
CASTIRON PIPECUTTER 


PATENTED MAY 23rd, 1876. 


PRICES REDUCED TO MEET THE TIMES. 














We have been able to reduce tho cost of Manuf ( the benefit at the following 
REDUCED RATES: ) 

No. 1 cuts 5, Fand 6 inch Pipe STO = | 
No. 1 1-2 cuts 4,6and 8 in, Pipe, $85 
No. 2 cuts 8, 10 and 12in. Pipe, $100 ; 
No. 3 cuts 16,18 and 20 in. Pipe, $225 AY 4 | nfo, 
NO. £ cuts 24 and 30 inch Pipe, $2765 “A > 
No. 5 cuts 36 inch Pipe, $350 / \ 














For larger sizes Special Contracts 


S ee 


i = 


will be »ade. 





It will cut a Continuous Line of Pipe ina "Trench or Building 

















As well as loose Cast or Wrougkt Iron Pipe, Shafts or | the ends clean, smooth, and square. 

Our Machines for cutting 20 and 30-INCH PIPE have been furnished the Manhat New York Gas Light Companies ; also for cutting 12, 20, and 30 
inch Pipe to the Boston Gas-Light Company. awn smaller sized Machine pra various parts of the vountry by Water and Gas Companies, 
for over two years, and all with the most satisfac ry results. Ladd : 

A. C. WOOD, Syracuse, New moray BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & FLOYD, No. 744 Greenwich street, N. Y MORRIS, TASKER & CoO., 36 Oliver Street, Boston, Mass, 
; r < y . 

EVEIOCNS & WOW ATED. LUDLOW 


CAS RETORTS, 


FIRE BRICK, 
Retort ittings, 


Valve Manf’g 


OFFICE AND WORKS 
93s 10 054 River Street and 67 to S3 Vail Ave. 


=» FURNACE & CUPOLA LININGS sinclair “inal 


sear ; pons _— wmUR ye nisweoagun 
Sewer gb and DPhil, mesa yen sce ne 


ae e screws, Indicator etc.) for Gas, Water and Steam— 
ss FINEST QUALITY GLASS HOUSE 

POT CLAY A SPECIALTY. 
916 Marker Srreer, ST. LOUIS. A180 


THROUGH CAE ARS LOADED A er ACTORY FOR ALL ACCESSIBLE POINTS, FIRE HYDRANTS. 
Established in 1845. 
B. KREISCHER Oe SONS, 


Office Foot of Houston Street, E. R., N. Y. 


GAS RETORTS, TILES and FIRE BRICK 


OF all Shapes and Sixe 


FIRE MORTAR, GLAY -_ SAND 


ARTICLES OF EVERY DESCRIPTION MADE TO ORDER AT THE SHOR’ 


~ BORGNER & O'BRIEN, 


MANUFACTURERS 


Clay Gas Retorts and Retort Settings Fire Bricks, Tiles, Etc. 


TWENTY-THIRD STREET BELOW ViNE—PHILADELPHIA. 


HYDRAULIC MAIN DIP REGULATORS, 





SEND FOR CIRCULARS. 





REFERENCES FURNISHED. 





18 Years Practical Experience 


GAS{HOUSE WorkKS a Specialty 443 











=. 


= 
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INTERNATIONAL--1876--EXHIBITION. _ 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CoO., 


12thand Brown Sts... Philadelphia, and 49 Dey St., N. Y.., U.S, A., 





FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attesi—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 


Secretary, pro-tem Director General President 


GROUP JUDGES. 
AMERICAN. VWOREIGN 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- Sirk WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain. 
ington, D. C. JUL, SCHIEDMAYER, Germany 
Pror. F. A. P. BARNARD, S.T.D., LL.D., President of Columbia College, N. Y° Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. C. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 
GENERAL HENRY K. OLIVER, Salem, Massachusetts 
GEORGE F. BRISTOW, New York. 


- SMITH & SAYRE MANUFACTURING COMPANY. 


Coal and Iron Exchange, 21 Cortlandt Street, N. Y 


SCIENTIFIC BOOKS. 
BUILDERS OF We are | repared to furnish to GAS MANAGERS 

- i others interested he topics sated of, the 
Machinery and Apparatus for Gas WOrkKS. wise Boo Ne prices named: 


| GAS MANUFACTURE, by WILLIAM RICHARDS, 4 to, 
with numerous Engravings and Plates, in Cioth bind- 


Ss 


ing. $12. 


INSTRUCTIONS FOR THE MANAGEWEN? 
OF GAS WORKS, by W. C. HoL_mes. 8 vo- Cloth 


, WASH- 
Compen 


ricts 
New Church Sts. 


ANALYSIS, TECHNICAL VALUATION, PU. 
RIFICATION and USE OF COAL GAS, by 
Rev. W. R. Bowprrcu, M. A., with Engravings. 8 vo 


ines, Boilers, Pump 


Dist 


Cloth, 34. 


| NEWRBIGGINS HAND BOOK, by THomMAsS NEwsic- 


GIN, C. E. $3.75 


am pg 


GAS CONSUMERS HAND BOOK, by Wo. RIcH- 


Cortlandt cor. 


anDs, C. E, 18 mo, Sewed. 20 Ceats, 


EXHAUSTER and CONDENSER 
mlator for High 
Sf 


















Es - 
> ~» | GAS CONSUMERS MANUWALN, by E. S. CaTHELS, C.E 
RY. oS | 0 Cents. 
© 3 & PRACTICAL TREATISE ON HEAT, by THomAs 
‘ By 1 Box. Second edition. $5. 
al oS - o¢ 
an +, 0 @ | ANH AS FUEL, OR PETROLEUM AND OTHER MIN- 
Bs ys he © ERAL OILS UTILIZED BY CARBURETTING AIR, by 
oF 2 fom t Si OweEN C. D. Ross, Member Institute Civil Engineers. 
PS Ze ¢ §& | | 
aa = = © fh The above w be forwarded by Express. upon receipt of 
22 was x 2 = ; We w take especial pains in securing and forwarding 
je oO h = | any other Works that may be desired, upon receipt of order. 
= OF58 <= = | All remittances must be made by Check, Draft, or Post Office 
me Z2 cd & | Money Order. 
PNPSes 2 2 4. M, CALLENDER & CO., 
maa es OC © Room 18, No. 42, Pine Street, N. Y. 
‘ SOD : ea r= 
Be sane & = . are, Sui enema 
~E = = - 
Pee ru oe < 2Maa ie 
} | esl S @e.* J WU: 
| HW Zeek RS 
HW a ieee &S S. A. STEVENS & CO, 
“iii| < ao “6 z 
| | ay a Ee = 8s F SOLE AGENTS, 
| BS tog -Se ROOM 87, ASTOR HOUSE 
et g Lim oF ‘ ; : 
> Bete e O18 s P. O. Box 1110, NEW YORK 
Bait Se Geso ANI 
> Le ee — £2 bas 
SmTgOnr §— 2h & | 400 430 WALNUT Stre¥rT, PRADELPHA. 
saat” «#8 fare 
aSunae aca. 
BPa So 7 pee CHAS. H. MEYER & CO., 
ee ee 2 Se, 
eEpuane¢4254) 227 Chestnut Street, Philadelphia, Pa., 
sc SABRE SS IMPORTERS OF 
ie ele ~ o Low 2 
e = = LAVA TIPS AND SCOTGH TIPS 
a as _ ALL.ORDER DELIVERED FREE TO NEW YORK, 
io] ee Qo." 
-~-J 
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T. C. HOPPER, Pres’t and Gen’l Sup'’t. WM HOPPER, Vice Pre WM. H. DOWN, Secy. 


AMERICAN METER ‘COMPANY, 


MANUFACTURER 
Wet and Dry Gas Meters, Pressure Registers, Pressure and Vacuum Registers, Meter Provers, Pressure and 
Vacuum Gauges of all description, Exhauster Governors, Experimental and Glazed Dry Meters, Sugg’s Hluminating 
Power Meters, Cresson’s Gas Regulators, Station Meters, Dry Centre Valves, Governors for Gas Works, Ammonia Test 
Meter and Apparatus, Bar and Jet Photometers, Ete., Ete. 


Agencies. ) Sole Agents for W. Suge’s Photometrical and Analytical Gas Ap American Meter Co. 
37 Water Street. Cincinnati. paratus, Standard London Argand Burners and Double N Burner, 12 West 22nd Street, N. Y. 
20 South Canal Street, Chicago, } : Arch and 22nd Street, Phil’a. 
2028 Clark Avenue. St. Louis. A full assortment kept at the Manutactories and Agencies, where » and 124 Sutter Streets, San 
} orders may be addressed, Francisco, Cal. j 


= + 


HARRIS, HEI™ME & MelILHENNY., 
Successors to Harris & B 


ESTA BLISEED 1848. 


RPIRAGUUOAL GAS Wate WAWNVUPACTURBRS, 


Continue as heretofore at the OLD ESTABLISHMENT, Ni | 1117 Cherry Street, Philadelphia, Pe 
To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of G (Apparatus ; Also furnish all other Articles 

appertaining to the use of Gas W 
From our long Practical Experience of the Business (cover7 ya 4 lr nf YS y mut +f? . personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in ev bok a ad nnd 
WASHINGTON HARRIS. WILLIAM HELM 


JOHN McILHENNY. 


WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 


No, 142 Chambers Street, New York 


MANUFACTURERS OI] 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Stave Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Ktc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 ingh), King’s Pressure and \ n Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all dese riptions. Letheby’s Sulphur and Ammonia Test too - itus complete—also 

Te sting and Chemical ‘Apparatus of ail kinds, and of the most perfect descript for all purp ‘elating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 


. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet P} 


iotometer Also Patentee and we are the 
SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRI se can be 


instantly read, and all others are infringements. 
Special attention to repairs of Meters, and ali apparatus connected with t 


All work guaranteed first class in every particular, and orders filled promptl 


a) 


sieee . Portland Cement, 

ee tee CATHEL’S Roman Cement, 
cz | | GAS CONSUMERS Keene’s Cemen, 

MANUEL. Sellurs Gas Cement. 


etc., ete, 
English Fire Brick, No. 1. 























Send for 
CIROULAR 


WALWORTH MANUF. 00. 


No. 69 Kilby Street, 














BOSTON, MASS. Enables every Gas Consumer to as " igia \ 
out any previous knowledge of the Gas Meter wntity ” Silica Fire Brick. 
ADVANTAGES OF THE STRAP FILE ee ee eee ; serighr “atmo 
é Al AU , vi f ue © 9 
; j ait RNC el A tg S. L. MERCHANT & CO., 
eee It will be tothe advantage of Gas Companies t ply 53 mroadway, New York, 
Ist. It is simple, strong, and easily used. their Consumers with one of these Guides, as a means of pre- Just below Trinity Church, 344-1 
2nd. Preserves papers without punching holes. venting complaints arising from their want of knowiedge in | , soul Remit 10 cents postage for “ Practical Treatise on 
3rd. Will always lie flat open. | regard to the registration of their meters, For sale by aa _—-—-—— 
4th. Allows any paper on file to be taken off, with- | A. M. CALLENDER & CO NOW READY AND FOR SALE, 
out disturbing the others. 42 Pine Street. New 


| il Ur - YOorK Kh 4 
We will furnish to our subecribers this important 3 O D EK L L Ss 
article for preserving in a convenient form, the num- | = : — System of Bookkeeping 


FOR GAS COMPANIES, 
#5, which snould be sent either in Check, P, O, Order 
r itegistered Letter. 
Biank Books, with printed headings and forms on this sya- 
, nN supplied to Gas Companies, by applysng to W. P. 


ailadelphia, or 


bers of the Journal as it is issued, at the very low | 
price of $1.25. Sent either by Express or Mail, as 
directed. 
By mail the postage will be 20 cents, which will b« 
added to the price of the Binder. Send orders to 
A. M. CALLENDER & CO., A M. CAULENDER & CO 
42 Pine Street, Room 18, New York. Ofice Ga8s-LiguT JOURNAL, 42 Pine St., N. Y. 
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WILLIAM W. GOODWIN & CO. 


Nos. 1012, 1014 and 1016 Filbert Street, Philadelphia, 


A N D 
No. 142 Chambers Street, New York: 


MANUFACTURERS OF 


GAS METERS AND FINE APPARATUS. 
U. S. CENTENNIAL COMMISSION. 


Report of Award to W. W. Goodwin & Co 





The Exhibit consists of a series of Articles for the 
MEASUREMENT Of the quantiry of Gas, for the estimation of 
the ILLUMINATING POoWeR, and for TesTiNG its Puriry. The 
Articles are RELIABLE in thew indications, and so 
arranged as to be READILY APPLICABLE in 
PRACTICE. They are ESSENTIAL to the Public 
Inspector of City Gas. 

J. R. Hawtey. Pres't. A. 'T’. Gosnory. 
J. L. Campserr, Secretary. Director General. 





A NEOW MPTHOD FOR THE ANALYSIS OF COAL GAS 
The accompanying Cut represents the Apparatus set wp. 


We now have the require a few minutes 








pes tS Sa 


eee oe 
7 


NRT es 





pleasure of presenting 
to Gas Companies a 
new and easy method 
for the determination 
of the constituents con- 


tained in coal and other 


gases. "The apparatus 
is so easy of manipula- 
tion, that it will come 
within the reach of any 


One, 


Although it does not 
claim to the greatest 
degree of accuracy, yet 


with carea satisfactory 


aa] 
> 


for their separation and 
determination of quan- 
tity. 


The apparatus will 
determine the presence 
of the following @ases, 


and their quantity : 


Ammonia (NH?) 

Sulp. Hydrogen (EPS) 

Carbonic Acid (CO?) 

Air, Oxygen and 
Nitrogen. 

Bisulp. of Carb. (CS?) 

Olefiant Gas  (C°H*) 





PATENT APPLIED FOR 


result mav be obtained. 


—W.W.GOODWIN & CO — 


Carbonic Oxide (CO) 
Light Carburetted 


Hydrogen (CH?) 


and that too. within a 
very short time; in fact 








the principal gases only 7 ) | Hydrogen (H) 
MANUFACTURED AND FOR SALE BY 


WILLIAM W. GOODWIN & CO. 








